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ANYTHING ano EVERYTHING 


FOR OXY ACETY LENE WELDING AND CUTTING 























Airco-Davis-Bournonville 
No. 3700 Heavy Duty Welding Torch 


The remarkable progress of the oxyacetylene 
industry is widely attributable to 
the consistent development of the Airco-Davis- 
Bournonville torch and the service back of it. 


Write for Airco booklet: 
“Anything and Everything for Oxyacetylene Welding and Cutting” 


ATR REDUCTION SALES COMPANY 


Manufacturer of Airco Oxygen—Airco Acetylene—Airco-Da Dovée-Downparie Weld- 


ing = ~~ 7 Designed. Machin —_ or ‘Auto aes Weline —————— and Spe- 


Argon and other Airco Peg ow > 
Bane or ome the manufacture and be of yy Baio Carbide 


Home Office: 342 Madison Avenue, New York, N. Y. 


“Airco Oxygen and Acetylene Service is Geod Service.” 











Airco District Offices, Plants and Distributing Stations conveniently located throughout the country. 
Air Reduction Sales Co. maintains its own Apparatus Repair Shops in Airco District Office cities. 
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Proud of It! 


And with good reason. A few years ago monster cast- 
iron pots like these were regarded as “‘unweldable”. In 
out-of-the-way places they were allowed to accumulate 


and encumber the smelter yards, because of the expense 
of breaking them up and transporting them to a scrap 
market. 


The reclamation of “‘lead pots’’ is now a standard prac- 
tice—thanks to the oxy-acetylene process. The big fellow 
shown here is one of twenty-six 8-ton cast iron pots re- 
claimed by a large mining and concentrating company 
in the west. 


Thus one more intricate and difficult puzzle has been 
solved by oxwelding. It is typical of what Oxweld Resi- 
dent Engineers (located in over fifty cities) are daily 
doing for the metal industry. They are ready to work 
on YOUR cutting and welding problems—to point out 
economical short cuts, reclaim scrapped pieces, speed 
production. Send for illustrated book “‘Oxweld Can DoIt”’, 


OXWELD ACETYLENE COMPANY 
Newark, N. J. Chicago 
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HE welder can obtain the best 

results only when he uses stand- 

ard equipment and welding metal of 
guaranteed uniform purity. 


PAGE-ARMCO 


GAS WELDING RODS 
Are 99.84% Pure Iron 






























































They possess every qualification ex- 
pected of dependable welding metal. 


The recognized standard in every 
industry. 























Conform in all respects to A. W. S. 
specifications. 


Grade G—No. 1-A. 


Yellow T'ag—ends of rods colored 
yellow. 












































Page Steel and Wire Company 
Bridgeport, Conn. 


CHICAGO NEW YORK PITTSBURGH 
PORTLAND, ORE. SAN’ FRANCISCO 


MANUFACTURERS OF: 


o> Rods—Armco Ingot Iron and Special Analysis Steels. 
\ Wire—Plain and Galvanized—Spring, Rope, es a age Tele- ; 
raph, Bond, Strand, Oxy-Acetylene and Electric Welding 
AS . 


( f 
el Ls/ Fence—Woven Wire for Farm and Railway Right of Way, 
Nera Wire Link Protection for Industrial Plants, Lawns, Schools yygot ion 
and Estates, and Factory Partitions. { 


ts 


PAGE ~ARMCO 


GAS WELDING RODS 















hohe 















































OA Ale RAMEE HA Yt PA = 7 = 











THE WELDING ENGINEER April, 192 





Buyers’ Index 


Readers of Ghe Welding Sngineer will find this index to contain the 
most accurate mformation obtainable relating to welding apparatus and 


supplies. he advertising section includes the rineipal manufactur ers 
PP g P 
of the United States. 
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ACETYLENE GENERATORS 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 

Cc. H. Dockson®Co, 
Imperial Brass Mfg. Co. 
Metals Welding Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox Co, 
Smi.h's inventions, Inc. 
Superior Oxy-Acet _ Machine Ce. 
United States Welding Co. 


FILLER RODS 

Air Keduction Sales Co. 
Bierman-Everett Foundry Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
Wm Cramp & Sons 
Davis-Bournonville Co. 
Electric Arc Cutting & Welding Co. 
Iron City undry Co. 
Davis-Bournonville Co. 

Brass 


M 
Oxweld Acetylene 
Pu 


-Acetylene Mach. Ce 
ul it Co. 
United States elding Co. 


ALUMINUM FLUX 
Alr Reduction Sales Co. 
Bierman-Everett Foundry Oo. 
Burdett “xygen Co. 
Carbic Mfg. Co. 
Daviae-Rournonyville Co. 
Cc. H. Dockson Co. 
The Imperial Brase Mfg. Co. 
Hauck Mfe«. Co. 
Hoskins Process Development Co. 
Imperial Brass Co. 
Modern Engineering Co. 
Morey x & Chemical Co. 
Oxweld Acetylene Co. 


Purox 
Superior Oxv-Acetylene Machine Co. 
Torchweld Equipment Co. 
Untted States Welding Co. 


SOLDER 
Air Reduction Sales Co. 
Rurdett Oxygen Co. 
Purox Co. 

Metals Welding Co. 


G FURNACES 
Buffalo Dental Mf. Co. 
Genera! Electric ‘‘ 


LPRONS (Asheatos 
Chicago Bye Shiela © 
Electri¢ Are Cutting rs Welding Co. 
Purox Co. 


SBESTYS GLOVES 
Alr Reduction Sales Co. 
Burdett Co. 


et gen 
Chicago Bye Shield Co. 
Davis-Bournonville Co. 
Cc. H. Dockson Co, 
nang. Brass Mfg. Co. 
Purox Co. 
Universal Oxygen Co. 
SBESTOS SHEET PAPER 
Air i Bales Co. 
Burdett Oxygen Co. 


Carbic Mfg. Co. 
Davis-Rournonvitle Co. 
c. Pat Doc Dockson 
pag Brass Mfg. Co. 
Purox Co. 
Supert . Oxy A. ee Machina Ce. 
or - 
United States Welding Co. 
LOW TORCHES (Acetylene) 
See “Torches” 
coun (Fainting te Welding) 
The elding gineer 
Blectric Arc Cutting & Weiding Co. 


RASS AND BRONZF FLUX 
Air Reduction Sales Co. 





Rochester 
Welding 
Works 


We not only do welding, 
but supervise the design 
and installation of oxy- 
acetylene welding plants; 
report on welding ma- 
terial and methods; make 
tests on welding appa- 
ratus for efficiency and 
economy. 


Nine years’ experience. 


Rochester Welding W orks 
349 Orchard St., Rochester,N.Y. 











Bierman-Everett Foundry Co. 
Burdett Co. 

Carbic Mfg. 

Hauck Mig. Co. 
Davis-Bournonville Co. 

The Imperia! Brass Mfg. ©o. 
Modern Engineering Co. 
United States Welding Co. 
Orxweld Acetylene Co. 

Purox Co. 


Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine Ce. 
Torchweld Equipment Co. 

BRASS SPELTER WIRE 
Air Reduction Sales Co 
Bierman-Everett Foundry Co. 


Purox Co. 
Torchweid Equipment Co. 
BRAZING OUTFITS 


Bastian- Co. 
Baffate Dental ate. Co. 


Davis- mville Co. 
Cc. H. Dockson Co. 


Harris 

Hauck y=. 

I Brase Mfg. Co. 
Alexander Milburn Co. 


Smith's In Inc. 
Superior Oxv-Acetylene Machine Co 
Torchweld Equipment Co. 


ACETYLENE (Compressed in Cylinders) 
Air Reduction Sales Co. 

Commercial Acetylene Supply Co. 
Prest-O-Lite Co. 

RnerER FLEES Rope 

Air Reduction Sales Co. 

ate Age neg Foundry Co. 
Carbic Mfg. Co. 


Central Steel & Wire Co. 

Wm. Cramp & Sons 
Davis-Bournonville Co. 

Electric Arc Cutting & Welding Co. 
Burdett aves Co. 

Hauck Mfg. Co. 

Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 
Modern Engineering Co. 

Oxweld Acetylene Co. 

Purox Co. 

Superior Oxy-Acetylene Machine Ce 
Torchweld uipment Co. 

United States Weiding Co. 


ne ey te PORTABLE ELECTRIC 
N. A. Strand & Co. 
Wodack Blectrie Tool Corporation 


CABLE (For Leads) 
Electric Arc Cutting & Welding Co. 
General Electric Co. 
Quasi-Arc Weldtrode Co. 
Transportation Engineering Corp. 
Wilson Welder & Metals Co. 


CARBIDE (Calcium) 
Air Reduction Sales Co. 
American Carbolite Sales Co. 
Carbic Mfg. Co. 
Gas Tank Recharging Co. 
Shawinigan Products Corp. 
Standard Carbide Sales Co. 
Union Carbide Sales Co. 


CARBIDE (Compressed in Cakes) 
Carbic Mfg. Co. 


CARBON (Blocks, Paste, Etc.) 
Air Reduction Sales Co. 
Nationa! Carbon Co. 
U. 8. Welding Co. 
Electric Arc Cutting & Welding Co. 


CARBON REMOVING TORCHES 
See “Torches” 


CAST IRON FILLER RODS AND FLUX 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Bierman-Bverett Fdy. Co. 
Carbic Mfg. Co. 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
Wm. Cramp & Sons 
Davis-Bournonville Co. 
Electric Arc PP ~aganand & Cutting Co. 


Oxweld Acetylene Co. 


Purox 
Imperial Brass Mfg. Co. 
Page Steel & Wire Co. 
John A. Roebling’s Sons Co. 
Smith's Inventions, 
Superior Oxy-Acetylene Machine Co 
Torchweld Pment Co. 
Transportation Engineering Corp. 
United States Welding Co. 
COPPER FRBUX 
Air Reduction Sales Co. 
Bierman-Everett Foundry Co. 


Carbic Mfg. Co. 

Davis-Bournonville Co. 

Purox Co. 

Imperial Brass Mfg. Co. 
CUTTING RODS (Elec. Arc) 

Electric Arc Cutting & Welding Co. 
CYLINDERS 

Wm. Wharton, Jr., & Co. 
DRILLS, PORTABLE ELECTRIC 


N. E. Strand & Co, 
Wodack Bilectric Tool Corporation 


ELECTRIC ARC WELDING OUTFITS 


Electric Arc Welding & Cutting Co. 
General Electric Co. — 
Klauer 


Quasi-Are Co. 
Westinghouse Elec. & Mfg. Co. 
Wilson Welder & Metals Co. 
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THE WELDING ENCYCLOPEDIA, Second Edition, 
is the most complete compilation of welding informaton 
ever published. 

No matter how much welding you do— 

No matter what kind of welding you do— 

No matter what welding process you use— 








If you Weld, you need this bout 


It describes in detail the theory 

FOR THE oOxy- and practice of every welding 
ACETYLENE WELDER process. 

It tells how to weld every 
weldable metal by each of the 
welding processes. 

It gives detailed instruc- 
tions for handling the impor- 
tant welding jobs. such as 
boiler welding, sheet metal 
welding, tank welding, 
pipe welding, etc. 

It tells how to pre- 
pare parts for welding. 

It tells how to install 
and care for welding 






















PRICE, 


























equipment. $500 
It explains the = 
meaning of all words 
and terms found in : 
welding literature. 388 Pages rf 
It tells where to 550 Illustra- | 
buy all standard tions Fy 
makes of welding Leather 
apparatus and sup- Grain 
. . 
plies. Limp 
Binding 
CONTENTS 
1. Illustrated encyclopedia covering all words, 7. Complete chapters on Pipe Welding, Rail 
terms, and trade names used in welding. Joint Welding and Tank Welding, explaining f 
procedure in detail. t 
2. Oxy-Acetylene Welding.—Aluminum, Steel, 8. Heat Treatment of Steels. ; . 
Cast Iron, Copper, Brass, Bronze. (Full in- ° Rel 0 eile ten Soe ae | 
; : : ules an egulations.— 
structions for welding each of these metals.) welded ,and what cannot be welded. Rules 1h 
3. Electric Arc Welding.—Complete instruc- also govern the installation and operation of : 
tions for welding all metals, studding, cutting, equipment. ; ' 
etc. 10. Charts and Tables—A fund of welding 
information at a glance. Includes color chart i 
4. Electric Resistance Welding.——Includes showing colors at various temperatures, and ; 
Butt Welding, Line Welding, Percussion color chart showing proper adjustment of i 
Welding and Spot Welding. oxy-acetylene welding flame. ' 
: J ape 11. Condensed Catalogs.—-Up-to-date infor- ’ 
5. Thermit Welding.—The ‘most complete mation about. the’ leading es of welding : 
FOR THE treatise on this process ever published. apparatus and supplies. The Buyers’ index : 
THERMIT WELDER is a convenient and reliable guide to the man 


6. Boiler Welding.—An important subject for who purchases or 


recommends welding ap- 
the welder to study. paratus. 


Send the Coupon 
Today 


Order with this cou- 
pon enclosed check or 
money order for five 
dollars. If, after keep- 
ing the book five days 
for examination, you 


SBVWV BF BB BSRBRSESSLERRERRERSRERRERSR ESR EER EE ESE EEE EEE EEE EREEREESEBESEBEEREEEESEE SE 


Welding Engineer Publishing Co., 
608 S. Dearborn St., Chicago, Ill. 

Please send me a copy of The Welding Encyclopedia, Secnod Edition, for 
which find enclosed five dollars. | understand that | may keep it for five 


days for examination and if it is not satisfactory | may return it and you will 
refund the purchase price. 


ALABABASBERSEEEEEER EE EEE SEE SE SE By 











are not satished with it, Name ....... 
you may return it at : 
our expense and the eS a ee ee ee eae et er 
purchase price will be 
promptly refunded. Postoffice Se | i 

| 
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peeeees HOLDERS 
Are ae & Cutting Co. 


Quasi 
Wilson Welder der & Metals 


ELECTRULYTIC OXYGLN AND HYDBUGEN 
UBNAMATING — 
Burdett Oxygen 
International Oxygen Co. 

FILLER KBUODS (Swedish irea) 

Air Reduction Co. 
-Kverett rdy. Co. 
peceeet Uxygen Co. 
ic Mfg. Co. 
yd sicel & Wire Co. 
Chicago Steel & Wire Co. 
Wm. Cramp & Sons 
Electric Arc Cutting & Welding Ce. 
Davis-Bournonvilie Co. 
uck 


Oxweid Acetylene 


Co. 
1 & Wire Co. 
ns ones Acetylene Machine Co. 
Transportation Engineering 


FILine Bue (Toum Broase) 
Air Reduction Sales Co 
Bierman-Everett Foundry Co. 
Burdett Uxygen Co. 

Central Steel & Wire > 
Bierman-Everett Fay. Co. 
Carbic M 
Davis-buurnonville Co. 
nal Co. 


Air Reduction Sales Co. 


} mane el br Say 


Carbic Mfg. Co. 
Central Stee] & Wire Co. 
Universal Oxygen Co, 
Wm, Cramp & Sons 
—. Co. 
uc! 
Internatio Oxygen Co. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
oe Cy ge Co. 
Torchweid } aR Co, 
or Oxy-Acetylene Machine Cr 
States Welding Co. 
FIKREPROUF PLASTIO 
National Carbon Co. 
U. 8. Welding Co. 
FLUE WELDERS (Electric) 
General Electric Co. 


Air Reduction Sales Co. 
Bierman-Everett Foundry Co. 
Carbic Mfg. Co. 

Da vis-Bournonville Co. 
Cc. H. Dockson Co. 

Imperial Brass Mfg. Co. 
Modern Engineering Co, 
Purox 


Co. 
Smith's Inventiens, Inc. 





Co. 
oe” BURNERS (Preheating) 
ir Reduction Sales Co. 
fl me elle Co. 
Purox Co. 


Superior Oxy-Acetylene Machine Ce. 
GATGES 7 


Mfg. Co. 
Chicago Eye Shield Co. 
a eee oo Co. 
Cc. -¥ Dockson 
Electric Are Rertine & Welding Co. 
International Oxygen Co. 
Imperial Brass Mfg. Co. 


Purox Co. 
Torchweld Equipment Co. 
eoaal re 
Air Reduction Sales Co. 
Carbic Mf. Co. 
Chicago Bye Shield Co. 
Davis-Rournonville Co. 





Co. 
Tmperial Brase Mfx. Co. 
Modern Engineering Co. 


Carbic Mfg. Co. 
Davis-Buurnonville Co. 

Cc. H. Dockson Co. 
Internativuai ey  ~ 
Imperial Brass Mi 

K-G Welding & Cutting Ca 
Oxweild Acetylene Co. 
Purox Co, 


Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine Ce 
Torchweld uipment Co. 


Carbic Mfg. Co. 
Davis-Bournonville Co. 
Cc. H. ge Co. 
Hauck Mig. 
Harris Calrifie Co. 
Imperial brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Alexander Milburn Co. 

rox Co. 
Smith's Inventions, Inc. 
Superior Uxy-Acetylene Machine Ce. 


Torchweld uipment Co. 
HYDROGEN 


Burdett Uxygen Co. 
Products Association 


International Oxygen Co. 
G@YDROGEN PLANTS 


Burdett Oxygen Co, 
International Oxygen Co. 
Universal Oxygen Co. 

E 


PREHEATING TOBCHES 


CN 
Air Reduction Saies Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
Cc. H. Dockson Co 
Hauck Mfg. Co. 
The imperial brass Mfg. Co. 
Imperial Brass Mfg. Co. 
Modern Engineering Co. 


lene Vo. 
Purox Co. 
Smitn’s inventions, Inc. 


Oxy-Acetylene Machine Co. 
v 


Federal Brass Works. 
The Imperial Brass Mfg. Co. 
K-G Weiding & Cutting Co. 
Alexander Milburn Co. 


Purox Co. 

Smith's Inventions, Inc. 

Superior Oxy-Acetylene Machine Ve. 
Torchweld uipment Co. 


EN 
Air Reduction Sales 
American Oxygen Machinery Corp. 
Linde Air Products Co. 


OLL BURNEKS (Prenheating) 
Sales Co. 


Air Reduction \ 
Carbic Mfg. Co. 

Cc. H. Dockson Co, 

The Imperiai Brass Mfg. Co. 
Modern Engineering Co. 
Oxweild Avcetyieue Vo. 


Purox Co. 
Superior Oxy-Acetylene Machine Co. 
¥-A CUTTING MACHIN. 


Davis-Bournonville Co. 
rican Oxygen aapanineey Corp. 


Sinden’ 





Carbic Mfg. Co. 
Davis-Bournonviile Co 
Cc. H. Dockson Co. 
Federai Brass Works 
Harris ,Calorific Co. 
tiauca Alig. Cu. 
International Oxygen Co. 
The imperial Brass Mig. Co 
K-G Weiding & Cutting Co. 
Alexander Milburn 
Modern Engineering Co. 
VUaweid Acetylene Uo. 
Purox Co. 
Smuin’s inventions, Inc. 
Superior Oxy-Acetyieue Machine vs 
Torchweld Equ!pment Co. 
United States Welding “o 
UFFERS, PORTABLE ELECTRIC 


B 
N. A, Strand & Ca, 


Wodack Electric Tool Corporation 
BEGULLAAING VALV DD (Mydregce, 
The Bastian-Biessing Co. 
Burdett Oxygen Co. 
ans Brass Works 
H. Dockson Co. 
Hesse Calorific Co. 
International Uxygen Co. 
The imperial Brass Mfg. Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
K-G Welding & Cutting Co. 
x Co. 
Superior Oxy-Acetylene Machine Co 
Smith's Inventions, inc. 
forchweld Equipment Co. 
BREGULATING VALVSS .Uxygen) 
Air Reduction Sales Co. 
Tne Bastian-Blessing Co. 
Carbic Mfg. Co. 
Ba neo ttt ng Co. 
H. ckson Co. 
Federai Brass Works 
Harris Calorific Co. 
Imperial Brass Mfg. Co. 
pienantet Milburn Co. 


x 
Smith's Inventions, Inc. 
ND BLAST 
Transportation Engineeriug Corp. 
SEAM WELDEKS (iectric) 
General Electric Co. 


Welding Co. 


Liberty 
TORCHES (Oxy-Acetylene Welding and 
Cutting) 


Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Carbic . Co. 


Burdett Oxygen Co. 
Davis-Bournonvilie Co. 
n Co. 


International Oxygen Co. 

The Imperial Brass Mfg. Co. 

K-G Welding & Cutting. Co. 

Metals Welding Co. 

Alexander Milburn Co. 

Modern Engineering Co. 

Oxwaeld Acetylene Co. 

Prvst-O-Lite Co. 

Smith's Inventions, Inc. 

Superior Oxy-Acetylene Machine Co 

Torchweld uipment Co. 

United States _— Co. 
TORCHES (Oxy-Hydrogen Welding and 


Cut 
The Bastian-Blessing Co. 


Texas H 
and Cutting. 
Plant in the State. 


Southern Welding & Machine Co. 
212-14 College Street 
San Antonio, 





uarters for Welding 
e Best Equipped 





Burdett Oxygen Co. 

Davis-Bournonvilie Co. 

Cc kson Co. ~ 

International Co. 

The Imperial Brass Mfg. Co 

K-G Welding & ~~ Co. 
Milburn 


Machine “o 
ne 
Co. 
Co 


(Oxygen and Arey 


Air Ca 
Co. 


io 

International Oxygen Co 
Alexander Milburn Co. 
Purox Co. 


F eon bed Inventions, Inc. 
Seer Sar apayeene —" in 


Focohwaia pb, _ 
THERMALENE WELDING OUTFITS 

Thermalene Gas Corporation. ’ 
TORCHES ee oe Rermene rete + 

Air 


Sales Co. 
Buffalo — 
Carbic Mfg. Co 


Co. 
GR. 
The Imperial Brass Mfg. Co. 
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UNION CARBIDE 


WORLD’S BEST QUALITY—HIGHEST GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large stocks of Union Carbide in 
all regular commercial sizes are car- 
ried at each of Union Carbide Sales 
Company’s Warehouses listed be- 
low. ce 


Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 
or San Francisco offices. 


Generator Sizes of Union Carbide 
Packed in 100 Pound Drums 
314 in. x2 in. (Lump) 
2 inex % in. (Egg) 
1%in.x % in. (Nut) 
Y% in. x 1/12 in. (Quarter) 


for Oxy-Acetylene Welding and 
Cutting Plants, Acetylene House 
Lighting Plants, Contractors’ 
Torches and Flare Lights, and nu- 
merous other pieces of Acetylene 
generating apparatus designed for 
the use of one of these sizes of Car- 
bide. 


UNION CARBIDE SALES COMPANY 


Peoples Gas Building 
Chicago, Ill. 


Carbide and Carbon Building 


30 East 42nd St. 
New York 


Balfour Building 


California and Sansome Sts., 


San Francisco, Calif. 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 


Shipments Always Made On Day Orders Are Received 


ALABAMA 
WirmsinGRAWMs ..cscccacess 12 So. 20th st. 
WeRGIS. 2. vcccvesecess 16 S. Commerce 8t. 
Montgomery........ 15 Washington Ave. 
ARIZONA 
PROOMIZ. .sccesecesess 42 S. Central Ave. 
"ARKANSAS 
Wt, Dame. .cvrcwecssvaads 123 S. Ninth 8t. 
Little Rock...--........-- 1400 B. 6th St. 
“CALIFORNIA 
an EE Chk eet PP eee 32 H St. 
Los Angeles............- 639 Gibbons st. 
Oakland (See San Francisco). 
ee ee 217 O St. 
San Diego........... Seventh and J Sts. 
San Francisco, California and Sansome St. 
OLORADO 
Denver...... Nineteenth and Wazee Sts. 
CONNECTICUT 
po, a 412 Trumbull St. 


DISTRICT OF COLUMBIA 
Washington 


eee eee eee eee ee ee ee ee 


FLORIDA 
Jacksonville, 13 Cedar St., P. O. Box 124 
Tampa..... +-+-1702 Grand Central Ave. 
GEORGIA 
——- oc cksade Haynes and Rhodes Sts. 
O. Box 1594 
sapanetin Ogeechee Canal and Brough- 
ton St. P. O,. Box 78. 
ILLINOIS 
Chicago +++-122 So. Michigan Boulevard 
M0. se eeeeeeeeee rs seees 1 Oak 8&t. 
Decatur....... -133 W. William 8t. 
St. Louis... pices 3 ann « 700 Broadway 
Marion. .315 8. mene” No P. O. Box 147 
Monmouth. . seeeeeees-61% Public Square 
a ee are "i160 110 Edmund 8t. 
QU. cince ck beakcscockte Delaware 8t. 
Springfield..........1801 Washington St. 
Streator........ So vee 501 EB. Hickory St 








INDIANA 
WOVOMVINIC. o cccscvcsewven 1601 Illinois St. 
Port Wayne... .cccccseds 2206 Broadway 
Indianapolis...... 601-637 wa: Ave. 
Terre Haute........++.:s 714 N. Fifth Sst. 
IOWA 
DaVOnport......ccccsess 118 Harrison St. 
Des Moines.......... Third and Elm Sts. 
Dubuque....... 8th and Washington Sts. 
Fort Dodge..... Central Ave. at 16th St. 
Ottumwa..... 207-9-11 S. Washington St. 
Sioux City..925 Fourth St., P. O. Box 398 
WOterleO..os ec cccds 1209 East Fourth 8t. 
KANSAS 
i IE Se eo 824 N. Broadway 
I EE ne a 154 N. Fifth St. 
Wichita. .-Douglas and Sycamore Aves. 
P. O. Box 961 
KENTUCKY 
AUR ideas os cewtwererme Beaver Creek 
Cemtral City ......ccccscses 306 Broad St. 
Le@wleville. ..ccsvecesseses 126 E. Main St. 
Middlesboro....... 1701 Cumberland Ave. 
LOUISIANA 
New Orleans. ......+6:. 4124 Toulouse St. 
Shreveport.........++.«. gg 3028 Market St. 
Pertiané ..ccccvcasdssves 11 Exchange St. 
MARYLAN 
Baltimore. ........... 19 E. Lombard 8t. 
Cumberland  ...cecccvcsvcccscccsess 
i Ae nc 18 N. George St., P. O. Box "172 
SaMawUEry. occ vccesvesasinen 406 Main St. 
MASSACHUSETTS 
Indian Orchard ....cectccecsnaceseons 
Wereester . ow cossecccessce 15 Federal ‘Bt. 
MICHIGAN 
Daatrettscivcccccccerss 5785 Hamilton Ave. 
Grand Rapids..500 Shawmut Ave., N. W. 
Hancock......... First Nat’l Bank Bldg. 
Tron Mountain...... 518 Stephenson Ave. 
TROMWOOE ..0: -cccccovapeceticuesoesese 
JOCRSOR oc ccccceveres 518 South Water St. 
Muskegon.........- 301 W. Western Ave. 
Saginaw.........«. 1880 N. Michigan Ave. 
Sault Ste. Marie......... eeeececccsccces 
Minneapolis...........<«- 334 N. First St. 
VinmtMlS. ccccccccsemcage 413 Chestnut St. 
MISSISSIPPI 
VIGRORGPE. . 2. ececcecabes 1701-3 Levee St. 
MISSOURI 
Bane City. cvossecis 1422 St.Louis Ave. 
eS es 920 South Sixth St. 
a (See East St. Louis, Il.) 
NEBRASKA 
Co | Peer ye 1007-9-11 Jones St. 

Union Sta. P. O. 

NEW JERSEY 
Camden.........Front and Division Sts. 
eee 251 Ridgewood Ave. 

NEW YORK 

p> OE ee eR 108 Third Ave. 
Seaghasten Teer, 83 Prospect Ave. 
Brooklyn.......... 382 Metropolitan Ave. 
errr: re 1336 ge ag St. 
Geneva...... Exchange St. & R. R. Place 
Hurleyville s+ ont sia eveocees 
ere i New York Ave. 
Kingston..... O'Neil ‘e Near Broadway 
Wiegere Valle ...ccesccesteveunelsnes 
Poughkeepsie........... eee get st. 

and N. Y., N. H. & H. R. R. Tracks 
WOO ios bec cckceres +++. 136 Hotel St. 
Watertown. + seeeeeee 488 Court St. 
WRetenall. ....-vcchemiee 22-23 Main 8t. 


NORTH CAROLINA 
CUAPEIOOD. . ccecvcce ce ba eesceccegas 


Palmer St. & P| &@ N. RR; BP! OO. Box 


PRAISES © cs occ ccucdiphude ewes tecces 
need 204 W. Hargett S8t., P. 0. "Box 149 

WHMIMBEON 6c cc ccccvesessessoccscces 
Surry 8t., between Castle & Queen 8ts. 

Wilson..700 Goldsboro St., P. O. Box 272 


NORTH DAKOTA 
Fifth St. and Second Ave. N. 





Fargo 
onlo 
Athens...........Factory and Moore Sts. 
> Se 618 Mulberry Read. 8. E. 
CHRGTMARS . oo cevccvccsee .67 Plum S8t. 
Cleveland....... 631 Hanna Bldg. Annex 
CORBERDUS. «coc sce enues 330 Dublin Ave. 
Dayton. ....es0e+- 104-114 8. Wayne Ave. 
BAUME och db edeweccccees 338 East High St. 
Mansfield. ..........+. 40 West Third St. 
Steubenville...... 324-343 e ore 8t. 
POL os 6 vices ae +05 sees bes 4 8. Erie St. 
Youngstown..... Jones aie ‘petitatn Sts. 
Zanesville. ...... ...»-Main and 2nd Sts. 
OKLAHOMA 
McAlester. ~...ccccccceccesd N, Main St. 
Oklahoma City...... 4 West Park Place 
«Pe 1-11 “es pag St., North 
a 
Portland. .. 2.6 s22208° sth and Hoyt Sts. 
PuNNSYLVANTA 

BeOVOP. ccccecsevce ...262 Bast End Ave. 


DuBois....Weber Ave. and Franklin Bt. 
East Greensburg. .Clark — George Sts. 
1426 Chestnut 8t. 
Harrisburg. ......eeceses 26 S. Tenth 8t. 
Johnstown, Messenger St. and RB. & O. R.R. 
Philadelphia....Second and Fishers Ave. 
— susesees cevccccsoere 
ceime 1202 Chamber of Commerce Bide. 
Pottsville..Railroad and Sanderson Sts. 


Scranton.......- Penn Ave. and Vine 8t. 
Shamokin......... Fifth and Walnut Sts. 
Williamsport...... Canal and Court Sts. 


mt eee -160 B. Northampton st. 


OUTH CAROLINA 


histeiin shane arid ee cecas 3 Liberty St. 
Chattanooga...... «-++.-312 Pound Bldg. 
Knoxville........ pear Be. Depot Ave. 
MGGRBEAS, oc vesccvess 1 South Main St. 
Nashville........ ie ter-109 Broadway 
oo * eee «+-+e++1008 Canton St. 
El Paso, First ‘ana Kansas Sts......... 

nigel s Sede obs Ghsed Manabe P. O. Box 103 
Houston ..... 

.Baker and Cedar Sts. ”P, ‘O. “Box 1214 
San Antonio....... 116 S. Medina 
Wald... ..cesees Thirteenth & Mary 

UTAH 
Salt Lake City..108 W. Second South 8&t. 
A 
Lynchbure.......... 1824 Commerce St. 
Norfolk. 317- 320 Nat. Bank of Com. Bldg. 
Richmond.......... «+.-1709 B. Cary 8st. 
WEST VIRG 
WiweRela .... 0 sbevasesc ce -195 Roanoke St. 
Charleston. Broad St. and K. & M. R. R. 
Elkins....... Railroad Ave. and First ry 
Pe ee eee Auburn 
Huntington...Seventh Ave. @ Eighth He 
Morgantown.........-.. vee ;*o Clay St. 
Mount Hope............+.P. O. Box 636 
Dy Choos cvesestaue -++---Box 56 
Wheeling........ 48rd and, McCulloch st. 
po Pree .--P. O, Drawer L 
WASHINGTON 
Seattle........ 304 Railroad | ~ 
Spokane........... -+++162 80. Post § 
bedenes af 

La Crosse........ Front and King Sts. 
Madison....... ese “pig-i9. Williamson 8t. 


Milwaukee....... «sees» 120 Jefferson St. 


UNION _CARBIDE is EASILY OBTAINABLE EVERYWHERE 
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QOeE€CALL— 
Welding Metal 


Is making sounder and tougher welds at a lower cost per 
lineal foot in thousands of welding shops. 
If you have not tried Weldite, it will be worth your while to 


request samples, which will be gladly furnished free of charge 
to shop foremen and any others interested in welding. 


Furnish Copper Coated for Gas Welding 


Bare and Flux Coated for Electric Welding 





Manufactured by 


CHICAGO STEEL & WIRE CO. 


103rd Street & Torrence Avenue, Chicago, IIl. 














tiauck Mfg. Co. 
International Co. 
The Imperial Brass Mfg. Co. 
Oxweid Acetylene Co. 


Superi iar Govvdaniiens netic © 
- achine Ce. 
United States Welding Co. 
Westinghouse Blectric & Mfg. Ce. 
Burdett Oxygen 
Davis-Bournonvilie Co. 
International Oxygen Co. 
Modern Engineering Co. 
Prest-O-Lite Co. 
Smith’s Inventions, Inc. 
Superior Cer Aemtviene, Machine Coe. 
The Imperia! Mfg. Co. 
Torchweld Equipment Co. 
TRUCKS (Cylinder Carriers) 
Alr Reduction Sales Co. 
aeee eaten Biessing Co. 
Oxygen 
Davis-Burnonville Co. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Purox Co. 


Superior Oxy-Acetylene Machine Ce. 
Torchweld Equipment Co. 
United States Welding Co. 
VALVES (For Cylinders) 
Air Reduction Sales Co. 
Burdett M Co. 
International Oxygen Co. 


eee te Gk. Ha vikelnd cate 660 oc delbels hauigd 43 
Air Reduction Sales Co........... Front Cover 
American Carbolite Sales Co...... Back Cover 
American Oxygen Machinery Corporation. 
American Welding Society................ 13 
Associated Business Papers.............. 15 
B 
Bastian-Blessing Co., The.............. 26-27 
Bierman-Everett Fdy. Co................. 50 
Buffalo Dental Mfg. Co.............--00es 13 
Ce EE Nn Skde Sesvcednedsved 10-11 
Carbic Mfg. Co........... Santte Back Cover 
Central Steel & Wire Co........ccceccees 41 
Chicago Bye Shield Co..........ceseeee- 48 
Chicago Steel & Wire Co...........ees008 8 
Commercial Acetylene Supply Co.......... 9 
es RG Ae ko cbr ec we see ccce vest 12 
D 
Davis-Bournonville Co......ceseeecesseces 50 
Ce POD Mn cate os oc pete cont cececeus 41 
Fy NO, MIN wo dc ccceeecessttissene 39 
E 
Blectric Arc Welding & Cutting Co........ 48 
F 
Federal Brass mw. Seiiidate cai epayeneresiniaiidiati 13 
Ge. POD Bs occ ceed cccccccevecsss 14 


WELDING APPARATUS (Electric) 
Electric Arc Welding & Cutting Co. 
Genera! Electric Co. 

Klauer Mfg. Co. 
uasi-Arc Weldtrode Co. 
estinghouse Elec. Mfg. Co. 

Wilson Welder & Metals Co. 
WELDERS’ GLOVES 

Air Reduction Sales Co. 

Carbic Mfg. Co. 

Chkhago Eye Shield Co. ~- 
Davis-Bournonville Co. 

Electric Arc Cutting & Welding Co. 

International Oxygen Co. 

Purox Co. 

The Imperial Brass Mfg. Co. 
Transportation Engineering Corp. 

WELDERS’ GOGGLES 
Air sont Gane Sales Co. 
Burdett Oxygen Co. 

Chicago Eye Shiela Co. 
Davis-Bournonville Co. 
Cc. H. Dockso: 


n 
The Imperial Brass Mfg. Co. 
International Oxygen 
Modern Engineering Co. 
Purox Co. 
uasi-Are Weldtrode Co. 
nsportation Engineering Corp. 
WELDERS MASKS 
Chicago Bye Shield Co 
Electric Are hy and Cutting Co. 
General Electric 


Gas Tank Recharging Co................. 17 
GOMOTRE TROUINS Wes oc kc cee ccc ccceces 35 
pe a Pee ere ee 13 
Hauck Manufacturing Co................. 16 
I 
International Oxygen Co..............s56. 17 
Imperial Brass Mfg. Co........--.--..se«- 50 
K-G Welding & Cutting Co............... 17 
EE We bb he bined beh s oie cee cehaaee 39 
L 
ERG AIP PRORMED OG. i on ec tc iccccccccs 18 
Manganese Steel Forge Co................ 49 
ro =U” a 37 
Morey Flux & Chemical Co................ 69 
Modern Engineering Co.............eese5: 49 
SURE CRO GIDE ba svc cccccccccesacecs 50 
Oxweld Acetylene Oo, es ith > Ante oie s Cea 2 
vase ee Ee a er eee  & 
Prest-O-Lite Co., Ine............ sooo @ 
kw i Mie: cin GOR UNh oe Cenk cece neséesens 
Qa 
Quasi-Arc Weldtrode Co..............60.- 50 


Torchweld Equipment Co. 
Transportation Engineering Corp. 
Wilson Welder & Metals Co. 
WELDING RODS AND WIRE 
Air Reduction Sales Co. 
Electric Arc Cutting 4 Welding Co 
Bierman-Everett Fdy Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
William Cramp & Son 
Central Steei & Wire Co. 
Chicago Steel & Wire Co. 
Davis-Bournonville Co. 
Cc. H. Dockson Co. 
The Imperial Brass Mfg. Co. 
International Oxygen Co. 
Managanese Steel Forge Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Page Steel & Wire Co. 
Quasi-Arc Weldtrode Co. 
Purox Co. 
Reid-Avery Co. 
John A. Roebling’s Sons Co. 
Torchweld Equipment Co. 
Transportation Bostecerine Corp. 
Wilson Welder Metals Co. 
WELDING ROD mokaunes 


C. Sorensen. 


WIRE AND CABLE (Asbestos Insulated) 


ne Steel & Wire Co. 


. Fuse Works, General Electric Co 


ALPHABETICAL INDEX TO ADVERTISERS 


Reid-Avery 
Roebling, John A., Sons Co.......... 


ae eS 
np ae a, ES OO eee 


Suara Oxy-Acetylene Machine Co. 
Southern Weldi 
Shawinigan ucts 


Standard Carbide Sales Co., Inc....... 
TR, Ae PRR eek Wes cece e cece. 


T 
Torchweld Equipment Co............ 


Thermalene 


Corp 
Transportation Engineering Corp.... 


U 


a une ares —- DR awccccces 


ee 


Rochester Welding Works............ 


Machine Co........ 
Corporation..... : 
Smith’s Inventions, Imc..............-- ‘ 


Wodack Electric Tool Gasperation. Bee 
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A word to the buyer of gas 


OMMERCIAL Acetylene is made to. meet the most exacting 

requirements of the careful welder. This means that every 

cylinder we supply is full of the purest acetylene gas which can be 
made. There is no variation in the quality. ; 


Commercial Acetylene is sold on the free loan cylinder plan, which 
means that when you buy Commercial Acetylene you do not have to 
purchase cylinders. You buy only the gas which you use. No matter 
how much gas you use, this is the best way to buy it. . 


Submit your acetylene requirements to our nearest sales office, and 


we will be glad to give you complete details regarding the Commercial 
Supplied in the following sized 


‘ésendats plan of buying acetylene. 

10x30 in......... 125 cu. ft. 

12x36 in... 225 cu. ft. - * 

1d in 25 eu. ft Commercial Acetylene Supply Company 

Main Office: 80 Broadway, New York City 
542 S. Dearborn St., Chicago 

Atlanta, Ga. Boston, Mass. ‘a Blue Island, Ill. 
East Deerfield, Mass. Los Angeles, Calif. W. Berkeley, Calif. 
San Francisco, Calif. Bound Brook, N. J. 











COMMERCIAL 
ACETYLENE 
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BURCO W. C. 


combination welding and cutting torch 


Price, $60.00 
Including Tips 





BURCO W. D. Welding Torch 


Price $35.00 
Including Tips 


The BURCO— The torch for 


Welders whose pride is perfect welds 


— woes eccmcncecmmemass Hi | §) a ~ - 
® 
BURCO L. W. Torch 7 Je BURCO Torches mix the gases at the 


light weldi front end of the handle in a mixing 
Price "$25.00 chamber which is far enough away from 





























Including Tips the flame to be unaffected by the heat. 
a a The mixing chamber in the BURCO 
Torch is so carefully designed that it 

BURCO S. C. Torch will function with a complete range of 
for cutting tip sizes from No. | to No. 20. You 


Price $50.00 do not have to change mixers when 
Including Tips you change tips. 








. BURCO Torches are designed on the 
= ‘ even pressure principle. Equal vol- 
BURCO L. B. Torch umes of gases are consumed. 
al =" 
rice $8. BURCO Torches make eleven dis 
lncketins Te tinct mixtures of the gases, giving the 


Vv 
> —_—— most perfect combination of gases ob- J ; 
tainable. 4 

BURCO C. B. Torch }) 


















With the BURCO Torch you save gas 


for Seine Deine and time, and make better welds. 


BURDET 
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BURCO Welding and Cutting Torches and BURCO Regulators 
represent a distinct advance in the construction of high pressure 
gas apparatus. Every one of the items illustrated here is a new 
and improved design, embodying features not to be found in any 
other line of apparatus. 


For example 


The BURCO Oxygen 
Regulator 


is made for high-and-low 
pressures—A real combined 
welding and cutting regulator 


(This is made possible by using a compression and expansion spring. 
Note sectional view of Burco Regulator below) 


This is a Real Test Which BURCO Regulators Will Stand: 


The diaphragm of the BURCO regulator is made of a special double fabric and composition rubber which 





renders the regulator very sensitive. Its fluctuation from wide open to closed is from 13 to 16 oz. on low pres- 
sures and from 2 to 2!4 lbs. on high pressures. This is something never accomplished before in the history of 
regulator construction. It marks a distinctive advance in pressure regulators. Make this test of fluctuation on 
any other regulator and see for yourself how it compares with the BURCO. 


What Will the BURCO Regulator Do? 


It will make unnecessary the purchase of two oxygen 
regulators because the BURCO Regulator will perform 
equally well on both welding and cutting. 


It will reduce repair cost because the valve seat is 
self-aligning and always gives a positive gas tight con- 
nection. 


It will last indefinitely because the springs are of the 
highest quality material and retain their sensitiveness. 
It will reduce operating time because this regulator 
will work without watching, and no time is lost in 
changing regulators when going from welding to 
cutting. 
Correspond is invited from distributors 


who can give the BURCO line suitable repre- 
sentation in territory which is, as yet, unas- 


MANUFAC 


309 St. Johns Ct. 









1—Valve Seat Guide. 


tainer. 
3—Compression Spring 
4—Seat. 
5—Diaphragm. 
6—Expansion Spring. 





RING CO. 


Chicago, Illinois 





2—Small Spring Con- 
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Cramp’s Welding Rods 


We also furnish Welding Rods of Cast Iron, Coppe: 
Covered Iron and American Iron for welding stee! 
Vanadium Steel, Nickel Steel, Cast Aluminum, Drawn 
Aluminum, Soft Brass and Phosphor Bronze, also 
Steel Electric Welding Rods both flux covered and 


uncoated. 





Cramp’s Cast Iron Solder 


for repairing Scored Cylinders and Water Jackets, 


Rolled Welding Rods—The strongest bronze welding oe ana A f alee. by our cus- 
rods made for Oxy-Acetylene Welding and High Fire 
Brazing of Malleable Iron, Brass and Bronze. The use 


of Parsons’ Manganese Bronze Filler Rods in brazing Cramp’s Aluminum Solder 


malleable iron results in the strongest possible weld 


Parsons’ Manganese Bronze 


or braze and insures satisfactory work. A joint properly made with this solder is stronger 
than the original casting and is preferable to a welded 
joint. 







We furnish and will be glad to esti- 
mate on all kinds of brass and bronze 
castings. 





The William Cramp & Sons Ship & Engine Building Co., Philadelphia 


RR: 
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| CARBIDE 
| is Good Carbide 
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SHAWINIGAN PRODUCTS CORPORATION 2oynuansr 
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Roebling 
Welding Wire 


Conforming to Spec. E1B and G1A of The American Welding 
Society 


ROEBLING ELECTRODES 
Absolutely uniform in quality 


Roebling Wire Electrodes are sup- 
plied in the following standard sizes: 
Y-in.; Ye-in.; se-in.; %-in.; #s-in.; we- 
in.; sz-in., having a standard length 
of 14-in., in bundles 50 Ibs. each, and 
are always available for quick ship- 
ment. Sizes other than the above 
and as large in diameter as %-in., 
having any length required, either 
straightened or in coils can be fur- 
nished on order. Roebling Electrodes 
give maximum penetration and maxi- 
mum strength of welds. 


ROEBLING GAS WELDING STICKS 


99.75% Pure Iron 


Roebling Wire Gas Welding Sticks are copper coated to 
distinguish them easily from Roebling Electrodes. They are 
supplied in standard sizes: %-in.; f#x-in.; %-in.; 4y-in.; %-in.; 
gs-in.; dy-in.; yYe-in.; and in standard lengths of 36 in. in 
bundles weighing 50 lbs. each, well protected by weatherproof 
paper or burlap. Sizes other than the above either straight- 
ened or in coils can be furnished on order. 


JOHN A. ROEBLING’S SONS CO. 


TRENTON, N. J. 














BLOWPIPES 


BLOWPIPES for Radiator repairing. 
BLOWPIPES for light brazing. 
BLOWPIPES for heavy brazing. 
BLOWPIPES for lead burning. 


BLOWPIPES for heating work to be 
welded by the oxy-acetylene process. 


Let us know your requirements and we 
will give you the benefit of our many 
years’ experience in blowpipe work. 


Our catalog “BX” illustrates and de- 
scribes them all. Ask for it. 


BUFFALO DENTAL MANUFACTURING CO. 
BUFFALO, N. Y., U.S. A. 
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PIONEERS ~ JGBBERS 
APPARATUS FOR GAS MFGS. 


CLEVELAND 
_———— om 
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Federal Re 


gulators 
Help SELL Your Torches 


100% Efficient 


Cheapest in the End 
Improve 


Your 


Torches 


By Using 
“Federal” 


Regulators 


“Ask for 
Catalog” 


FEDERAL BRASS WORKS 


3100 SOUTH KEDZIE AVENUE, CHICAGO 
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HYDROGEN 


OXYGEN 











HE will to serve, founded on the ability 

to give the best of service, is an ideal on 
which members of the GAS PRODUCTS 
ASSOCIATION conduct their business. 


Their plants have the capacity to meet your demands 
for oxygen, hydrogen and equipment used in the 
metal welding and cutting industry, and users of 
these products should investigate these sources of 


supply. 


Prompt and efficient service will be given your in- 
quiries from the plant serving your immediate ter- 
ritory. 


Forty producing plants in-the United States. 


CALIFORNIA 
California Compressed Gas Co., 


Los Angeles ; 
California Compressed Gas Co, 
Oakland 


NEBRASKA 
The Balbach Co., Omaha 


NEW YORK 
American Oxygen Machinery Corp., 
COLORADO New York 
Colorado Cumpressed Gas Co., 
Denver on10 
ILLINOIS Clarke Chemical Co., Wickliff. 
Acme Oxygen Co., Chicago Se Oxygen Co., Cin- 
Burdett Oxygen & Hydrogen Co., 
Chicago 
Electrox Co., Peoria OKLAHOMA 
National Oxygen Co., Chicago 
Swift & Co., Chicago Burdett Oxygen Co., of Oklahoma, 
Oklahoma City 
INDIANA Tulsa Oxy-Hydro Co., Tulsa 
Indiana Oxygen Co., Indianapolis 
Logansport Oxygen Co., Logansport OREGON 
10WA Portland Oxygen & Hydrogen Co., 
Portland 
Bettendorf Oxygen Hydrogen Co., 
Bettendest PENNSYLVANIA 
KENTUCKY Burdett Oxygen Co., Philadelphia 
Kentucky Oxygen & Hydrogen Co., — at Chester and Norris- 
Louisville Burdett Oxygen & Hydrogen Co., 
a = om Oxygen Co., Inc., New 
se TENNESSEE 
MANITOBA Burdett Oxygen Co., Chattanooga 
Auto-Lite Gas Co., Ltd., Winnipeg Memphis Oxygen Co., Memphis 
MICHIGAN TEXAS 


SERVICE 


Burdett Oxygen Co., of Detroit, 


Detroit 

Netiinel Gavan O Mechione 
a . 
Detroit 


MINNESOTA 
Commercial Gas Co., Minneapolis 


Kansas City Oxygen Gas Co., Kan- 
| ed (two plants in Kansas 
St. Louls Oxygen Co., St. Louis 


MONTANA 
Mountaineer Welders’ Supply Co., 
Butte 


Gas Products Association 


140 S. Dearborn Street 


Burdett Co., 
Wen, Cee of Texas, Fort 


Magnolia Gee Products Co., 


UTAH 


Utah Compressed Gas Co., Salt 
Lake City 


WASHINGTON 
Washington e 
Seette Compressed Gas Co. 


CHICAGO, ILL. 
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“4 Workman is as 
Good as His Tools”’ 


(Says Smiling Dave O’Kay) 


Economy is neither giving poor workmen good tools, 
nor giving good workmen bad tools. Economy is 
procuring the best labor and furnishing them with 
the best materials to be had. 


The boss always would have nothing but the most 
skilled men on his force but he never reached a 
thoroughly co-ordinated crew until I discovered 


STANDARD CARBIDE. 


The best tools are not always the most expensive. 
Sometimes they are cheaper. That is the way it is 
with STANDARD. It cost no more than other car- 
bides, it burns brighter and lasts longer, it is packed 
in big blue steel moisture proof drums that can be 
stored indefinitely without danger of deterioration, 
therefore it is cheaper. 


To furnish skilled labor with the best materials on 
the market that cost no more than other grades is 
the essence of good business principle. That is why 
our outfit is not only the best and quickest in the 
business but returns the biggest profit to our boss 
at the end of every job. 


I know what I can do with other carbides and what 
I can do with STANDARD. Believe me, I’m the one 
who has seen it demonstrated that a workman is as 
good as his tools. 






Standard Carbide Sales Co., Inc. 


Main Office” :: 





















15 West 37th Street, New York 
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A Vital Point for the Reader 
of this Paper 
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A B P STANDARD No. 1 


‘“To consider FIRST the inter- 
ests of the subscriber.’’ 














VERY member of The A B P Inc., of which this paper is one, has 
subscribed to this and to nine other standards covering every depart- 
ment of publishing practice. The A B P label stands for all that is best 
in publishing; the things which make a business paper one of the essen- 
tial working tools of the successful business or professional man. 


In interpreting Standard No. 1 the 
constitution bars from membership pa- 
pers of free circulation, publications 
which are owned directly or indirectly 
by an association or an advertiser; and 
in the words of the constitution it- 
self,—member papers “must not be 
organs or mouthpieces of any house or 
combination of houses to further its or 
their special interest as against the joint 
interest of the trade or class.” 


This assures you of a paper without 
prejudice or bias; one which must be 
independent of any consideration other 
than the common welfare of its field. 


Because such a paper must have a 
legitimate PAID circulation, its control 
is wholly in the hands of the subsrib- 
ers. The subscribers determine whether 


the paper shall live or die by giving 
or withholding their subscriptions. 


This is not true of the paper with a 
circulation controlled by the ones who 
issue it; which goes to you whether or 
not it is needed or wanted. The obli- 
gation of such a paper necessarily is 
to its advertisers or whatever interests 
may be back of it. 


The A B P type of paper must earn 
and deserve your approval,—you 
control its circulation, its life. It must 
render you adequate service. It must 
fight your just battles; it must deal 
fairly with every factor with due regard 
to the rights of other factors. Enlight- 
ened selfishness justifies the fullest 
support of such a publication. 


Standard No. 1 is placed first because it IS first in our conception of 
publishing practice. Everything else is secondary to the main purpose 
of serving the subscriber with courage and unswerving fidelity. 











THE ASSOCIATED BUSINESS PAPERS, Inc. 


JESSE H. NEAL, Executive Secretary 


HEADQUARTERS: 


220 WEST 42nd STREET 


NEW YORK CITY 
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Smith Tips Never Change 





No matter how often filed off or dressed down 
a Smith Tip never changes. The hole is bored, 
not cast, and is of exactly the same diameter 
throughout. The size of the flame is there- 
fore always the same. 


There is no explosion chamber in a Smith 
Welding Tip. A Smith Tip does not splatter 
hot metal on the welder. The mixing cham- 
ber extends from mixing nozzle to tip, elimin- 
ating gas pockets, popping and back firing. 


Only pure, heavy all-copper bars (not compo- 
sition) are bored to make Smith Tips. That 
is why they cool best and last longest. 


Send for our booklet: “The Latest Word in 
Torches.” 


How Much Acetylene 
Do You Buy a Month? 


200 cu. ft. a month? 
If you do, then a Smith 
Generator will save you 
as much as $90 per 
year. 


500 cu. ft. a month? 
That will pay for a 
Smith 30 lb. Acetylene 
Generator, a year's sup- 
ply of carbide, and 
leave you $50 besides. 


1000 cu. ft. a month? 
Then you can install a 
Smith 50 lb. generator, 
buy a year's supply of 
carbide and _ increase 
your profits by over 


$200. 


Send for booklet “Why 
A Smith Generator.” 


votive,  SMITH'S 


Welding and 


any INVENTIONS 
Equipment INCORPORATED 
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WELDING “TIPS” No. 1 
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“s Would not be without it”’ 


Why bother with costly and doubtful pre- 
heating methods? 


Do it better, cheaper and faster with a 
Hauck KEROSENE Preheater. 


Write for Bulletin 127 


HAUCK MANUFACTURING CO. 
Established 1900 
122 Tenth St. Brooklyn, N. Y. 
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Wanamaker Coated Electrodes 


FOR 


ARC WELDING 





Reduce your labor costs. 
Reduce your current costs. 
Reduce your electrode material costs. 


Increase your production. 
Increase the operators’ efficiency. 
Increase the quality of your welds. 


Write for details. 


The new Tecor Specialties Bulletin describes 
the WANAMAKER COATED ELEC- 
TRODES, also a complete line of welding ac- 
cessories. 

Write for it today. 


Transportation Engineering Corporation 
15 PARK ROW; NEW YORK CITY. 
220 SOUTH STATE ST., CHICAGO, ILL. 
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COMPLETE UNITS 
INSTALLATIONS 
GENERATORS 
and SUPPLIES 


K-G WELDING anv CUTTING CO., Inc. 
Home Office and Factory: 556 W. 34th St.,New York City 


Sales Offices: 


PHILADELPHIA PITTSBURGH CHICAGO SPRINGFIELD, MASS 
and NORFOLK 


| THE PUREST OXYGEN Aves #20" 


Does Rane Work 





EFFICIENCY in cutting and welding operations 
ECONOMY in the application 
QUALITY in the finished work 


Pure Oxygen and Pure Hydrogen as produced by the /. 
O. C. System are VITAL FACTORS in such conside- 
rations. Over a score of /. O. C. System Commercial 


| Plants are ready to supply your requirements from the | 


following points: 


Atlanta, Ga. Indianapolis, Ind. Pittsburgh 
Boston Louisville, Ky. Portland, Ore. 
7. Hoboken, N. J. Salt Lake City 
Chica Kenosha, Wis. Tariffville, Conn. 
Clev Minneapolis, Minn, Toledo, Ohio 
College Point, N. Y. Newark, N. J. Toronto, Canada 
Ohio New York City Tulsa, Okla. 
een Ta, Omaha, Nebr. we oe 
El Paso, Texas Peoria, Ill. Niles, Ohio 


International Oxygen Co. 


Newark, New Jersey 


New York Paris 








| GAS CONSUMERS MUST CONSIDER | 
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BRAND 


CALCIUM CARBIDE 


Is made from best grade of coke and 
lime. Scientifically treated in an elec- 
tric furnace so as to produce carbide of | 
excellent quality and large gas yield. 


For ACETYLENE 
GENERATORS 


Packed in 


non-return- 


Sizes 


3¥ex2 able steel 

2x% drums con- 
1Ax% taining 100 
x", Ibs. net. 





Manufactured by 


Gas Tank Recharging Co. 


Works: Keokuk, lowa 
General Office: : Milwaukee, Wis. 





Distributed by 
Magnolia Gas Products Company 


Houston, Texas 
San Antonio, Texas 
| 
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| ricer The Scope of Linde Service 


Linde Service goes beyond the mere supplying of its prod- 
ucts. It includes a carefully planned method of bringing 
engineering advice and assistance into close touch in the 
field with the individual user’s problems and needs. 


+ Linde thus offers its customers within convenient reach of every 
} the fruits of practical experience Linde user. 
gained by its Service Engineers The growing chain of Linde 
| through their intimate contact Distributing Stations and District 
q with the usé and development of Sales offices is the logical develop- 
‘¢ the Oxy- Acetylene process. ment of Linde’s desire to give its 
Through 18 District Sales patrons every facility and service 
Offices Linde places its Service in the use of Linde products. 





THE LINDE AIR PRODUCTS COMPANY 
) The Largest Producer of Oxygen in the World 

a Carbide and Carbon Building, 30 East 42d St., New York City 
: 31 plants—58 warehouses 


District Sales Offices: 
Pe Atlanta Chicago Detroit New Orleans Pittsburgh 
a | Baltimore a Kansas City New York San Francisco 
Boston Los Angeles Philadelphia Seattle 
Buffalo Milwaukee St. Louis 


LINDE OXYGEN 
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ARC WELDING OF CAST IRON 


Procedure Followed by A. W. S. Committee in 





Making Tests of Metallic Arc Welds on Iron Castings 


By W. H. Namack?+ 


S POINTED out in Part I of the paper on the ahove 
AA sebiect, the work of the Northern New York section 
was divided into two parts. The first consisted in drawing 
up a summary of the present state of the art in regard to the 
welding of cast iron and included such authentic information 
as the Committee could collect. There were a number of 
points, however, on which further data was needed. A 
program of investigations was accordingly carried out by 
the Committee on some of these points. There are still 
a number that remain unsolved and the Committee recom- 
mends that the American Bureau of Welding, through its 
Electric Arc Welding Committee give these points careful 
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Fig. 1. Depth of Penetration with Long and Short Arcs. 
consideration with the view of assigning them to appropriate 
localities or laboratories for completion. 

The problem of welding cast iron by means of the electric 
arc is not a single definite problem which might be solved 
easily by making a few tests. In fact the Committee has 
discussed it from every point of view and has found not one, 
but many difficulties which confront the investigator from 
the start. The variables are many and the control of these 
variables is in some cases most difficult... The personal 
element is probably the greatest variable, but it can be made 
less dominating by proper selection in carrying out a series 
of tests although it is yet to be controlled in the practicai 
application of arc welding. It is not the purpose of the 
Committee to here attempt a full discussion of the different 
problems involved, but rather to enumerate the various points 
which appear most important and which offer fields for in- 
vestigation. The desideratum is a method which shall in- 
sure satisfactory machineability, low porosity, and a strength 
approaching that of the base material. 


Proposed Program of Research 
1, Determination of the proper current to get the best 
adhesion between filler and base metals. 


On Arc Welding of Cast Iron 





*This report has been prepared under the auspices of the 
American Bureau of Welding. Presented at the Fall Meeting of 
the American Welding Society, Chicago, Oct. 1922. 

+Chairman, Sub-Committee, Northern New York Section. 
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2. Determination of the proper electrode to get the best 
adhesion. 

3. Prevention of the hard zone at the junction of the filler 
and base metals. 

4. Prevention of free carbon and slag in the weld metal. 

5. Study of straight versus reversed polarity. 
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Fig. 2. Cutting Test Plates. 


High versus low temperature welding. 
7. Prevention of the closing of the “Vs” opening between 
plates while welding. 

8. Multiple interlocking layers versus a single spirally 
deposited layer. 

9. Single versus double V_ groove. 

10. Method of determining the grade of the cast iron. 
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&' Opening 
Side View of Plate 
i Fig. 3. Test Plates Ready for Welding. 

In the course of its investigations, the Committee has 
considered the following points :— 

(1) Preparation of the parts tc be welded. 

(2) Prevention of slag inclusions in the weld meta! 
deposited. 

(3) Suitable values of current for the size of electrode 
employed. 

(4) Method of deposition of the filler metal and its 
effect on the strength and hardness of the weld. 

(5) Reversed polarity versus straight polarity. 

(6) Effect of long versus short arc. 
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(7) Effect of speed of welding on the softness of the 
weld, 

(8) The hard zone and its removal. 

(9) The relative weldability of various grades of cast iron. 

(Tests were made on two typical grades at present in wide 
use.) 

(10) Tests of electrodes with a view to ascertaining the 
most suitable materials, construction and characteristics for 
use in welding various grades of cast iron. 

The above outline of the Committee’s deliberations may 
seem to the reader as inconsistent with the Proposed Pro- 
gram of Research, but as already stated in the introduction 
the Committee could not solve all points by one series of 
tests, and therefore tests were made in accordance with a 
program based on the results of the Committee’s delibera- 
tions. It was thought that the conclusions which could be 
drawn from such tests might clear up some of the points 
mentioned in the Proposed Program of Research. 
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S- Start of Weld 
F- Finish of Weld 


These numbers 
y ©) are to be put 
ug] on the welded 


Specimen 
before any 
machining is 
@) done at all 
$ 


Nu 
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End View 
Fig. 4. Layout of Welded a Preparatory to Machining the 











Preparation 

The Committee decided that in the preparation of the parts 
to be welded the single V is better than the double V because 
in actual service the double V is in most cases, practically 
impossible. A single V was used in all the Committee Tests. 
Slag Inclusions 

It is usually agreed that gray cast iron is the most un- 
certain grade to weld. The difficulty seems to be due largely 
to the free carbon present which is called “kish.” When 
welding with bare electrodes this “kish” causes a dark 
deposit to form on the weld metal. Chemical analysis in- 
dicates this deposit to be iron silicate or slag, which often 
times causes a defective weld by lodging in the weld metal 
forming what are called “slag inclusions.” Two methods 
suggested to remove this “kish” seemed suitable to the 
Committee, viz., first, the surface to be welded may be sub- 
jected to a slight preliminary melting with the carbon arc, 
second, a high current value in the welding process may give 
the desired results. Mr. C. J. Holslag of the Electric Arc 
Cutting and Welding Company, on page 41 of the March, 
1922, issue of the Journal of the American Welding Society, 
states that going over a cast iron surface with a 600-ampere 
carbon are renders the subsequent welding process much 
easier than welding directly on an untreated cast iron surface. 

The practicability of using a high heat in the welding 
operation would depend upon the thickness of the parts to be 
welded and the skill of the operator. It would seem that 
the localization of heat has a tendency to create an annealing 
effect and the Committee believes that the data incorporated 
in the test results will tend to show that this proposition to 
use a high heat value in the welding operation has some 
worth. 
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Current Values 

For cast iron welding by the metallic arc process, 
following current values have been found to produc: 
best results with average welding ability: 


SIZE OF METAL ELECTRODE CURREN’ 
¥%” Electrode (on plates up to *%&” thickness) up to 12: 
ampere 
5/32” Electrode 135-175 amperes 
(depending on 


thickness of the pla 








' 
i 
Welded Bar as cut from plate 


Welded Bar after turning down te size 






































Standard 
Complete Specimen ready for Testing 
Fig. 5. Completion of Specimens for Testing. 

The usual method of depositing the weld metal is to app): 
it in layers or beads lengthwise of the weld. In this way a 
series of interlocking layers is formed which, if brushed 
vigorously after each layer is deposited, should give a clea: 
weld. Furthermore the heat can be kept low and cons: 
quently the expansion will be small. The depositio: 
metal by means of a single spira] layer was however, strong! 
advocated and this latter method was employed in performing 
most of the Committee tests. 

Some members of the Committee advocated using reversed 2 
polarity to reduce the heating effect of the arc on the bas: ‘ 
metal but this suggestion was not adopted in the tests 
Probably for some electrodes and for some kinds of cas! 
iroh, better results can be obtained with reversed polarity 
Length of Arc 

The committee decided that an are length not over ‘x 
would give a deeper and more uniform penetration and would 
insure a stronger weld. In order to test this suggestion 
samples of long and short arc deposition on both steel and 
cast iron were given to Mr. T. S. Fuller of the General Ele« 
tric Research Laboratory to analyze. The results are given 
in Fig. 1. 

The Nitrogen Theory 

Mr. Fuller investigated the three zones, shown in th 
photograph, Fig. 1, by means of photomicrographs. Sections 
taken at the top of the bead, at the junction of the filler and 
base metals, and in the lower dark zone showed. traces 01 
nitrogen in the form of dark needles. This nitrogen 01 
“nitride” as it is called, was present in both the steel and 
cast iron welds. The presence of carbon together with the 
“nitride” is the cause of the hardening effect. The hard 
zone in the steel weld is soft enough to be machineable and 
gives no trouble. The hard zone in the cast iron was very 
hard and not machineable. 

The four photographs in Fig. 1 show the depth of penetra- 
tion and hard zones: for two gray cast iron welds (No.1 & 5) 
and two steel welds (No. 2 & 4). 

The following remarks on each of the four photograp!s 
should be studied. 

1. Gray Cast Iron. Short Arc with bare electrode. Not¢ 
that the filler metal is amalgamated nearly to the bottom 
of the black area and that the black area is somewhat more 
shallow than in the case of photograph number 3. 
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Gray Cast Iron. Long Arc with bare electrode. The 
difference between “heat penetration” and “weld penetra- 
tion” can be very clearly distinguished in this picture. There 
are two hard zones here: one at the bottom of the filler layer 
and the other at the lower edge of the dark area. 

9, Steel with bead from bare electrode deposited with 
short arc. The hard zones are present but are not as 
troublesome as in the case of the cast iron, due to the fact 
that there is not as much carbon present. 

4. Steel with bead deposited from bare electrode with long 
arc. The different zones can be clearly distinguished here 
Speed of Welding vs. Softness 

As the result 6f a series of tests the Committee con- 
cluded that the speed of welding did affect the softness of the 
deposited metal, the slower speed in the case of either 
straight or reversed polarity gave the softer deposit of metal. 
The hardness tests were made with a Shore Scleroscope and 
the hardness numbers given herewith are the averages of 
about fifty readings each. 

Straight Polarity Reversed Polarity 
Slow 33 23 
Fast 40 36 

However, this should be regarded as of the nature of a 
hasty preliminary test which should be followed by a 
thoroughly careful and comprehensive research. 





Fig. 6. Clamping Device. 


Suitable Electrode 

During the progress of its investigations, the Committee 
found that there were a good many different kinds of 
electrodes in use commercially for welding cast iron. It was 
therefore decided to investigate these electrodes as to their 
respective characteristics when employed in welding cast 
iron, 

As a preliminary project, the Committee outlined a pro- 
gram of investigation to be carried through with seven 
commercial electrodes. These comprised the following types: 

Bare wire, flux covered, alloy metal, and alloyed flux 
electrodes, 

The Committee’s investigations were confined wholly to 
testing these seven electrodes in accordance with the Speci- 
fications for Tests which are given below. The Committee 
feels, however, that further investigation is needed on some 
of the other items mentioned in the Proposed Program of 
Research given in the introduction. 

After careful deliberation and consideration of the various 
elements and factors involved, the following program was 
adopted by the Committee as constituting a basis for a pre- 
liminary investigation, and in the belief that (with the many 
modifications which would doubtless be suggested as experi- 
ence accumulated) it might come to be accepted as a 
Standard Method of Procedure for further investigations of 
this character. 


SPECIFICATIONS FOR TESTING COMMERCIAL 
ELECTRODES 
Size of Plate 
The size of plate shall be 40” x14’ x 1”. One plate shall be 
cast for each grade of iron to be tested. 
Method of Casting 
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The plates for test shall be cast flat in a green sand mould. 
Chemical Analysis and Tensile Strength of each Material 

These data shall be obtained from the coupon bars cut 
from the plates as shown in Fig. 2, and compared with the 
data obtained from the foundry test records. 
Heat Treatment 

The plates shall be allowed to cool over night in the sand 
of the mould to avoid any chilling action. No heat treat- 
ment shall be given to any plate. 


ae 


Fig. 7. Welding Method No. 2. 
SIZE OF SAMPLES 











For Welding ; 

Plates shall be laid out as shown in Fig. 2, sizes as 
indicated. 
For Testing of Parent Metal 

The sample test bars shall be prepared according to the 
specifications of the A. S. T. M. from the coupons cut from 
the plate shown in Fig. 2. 





Fig. 8. Four Welded Specimens Which Broke in a on First Two 
Tests, Turned to %-Inch for Third Test. 


PREPARATION OF SAMPLES . 


Cutting 
Plates shall first be marked as shown in Figs. 2 and 3 so 
that identification marks will appear on each sample, and then 
cut as shown on Figs. 2 and 3. As an extra precaution, 
after cutting, the samples shall have the same marking 
stamped on one short edge of each as is stamped on the sur- 
face, so that, after cutting, each sample shall bear a special 
mark. 
Bevelling 
45° to the center, single bevel, as shown in Fig. 3. 
METHOD OF WELDING 
Kind, Analysis, and Size of Electrodes 
The following electrodes shall be used: 
(1) Bare wire (6) Alloy wire 
(2) Bare wire (7) Alloy wire 
(3) Coated wire (8) Alloy wire 
(4) Coated wire (9) Composite electrode 
(5) Coated wire : 
These electrodes shall be 4” in diameter, and a chemical 
analysis of each shall be made. 
Current 
Preferably 150 amperes in each test. The current actually 
used shall be recorded. 
Polarity 
Straight polarity (work positve and electrode negative) 
with all electrodes, and also additional samples with reversed 


-polarity on the nickel and bronze electrodes. 
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Clamping 

See Fig. 6. Plates shall be tacked at both ends and the 
center before the weld is started. These tack welds shall each 
be a single bead approximately 14” long. 
Number of Layers 

One spiral layer only shall be deposited to fill the groove 
in each test. The surface of the deposited material shall 
extend approximately %” above the surface of the base 
material. 
Cleaning 

The surface of the deposited metal shall be kept clear of 
all scale at all times by brushing with a wire brush. 


REMARKS 


After the weld has been completed the clamps shall be left 
in place until one’s hand can be held on the weld without 
discomfort. No artificial cooling shall be applied. 

Just before the clamps are removed the welder shall 
stamp an “S” on the surface of the plate at the start of the 
weld and an “E” at the finish. A record shall be kept of 
the number stamped on the sample, the type of electrode 
used, the welding current, the time required for making the 
weld, the arc characteristics of each electrode, the number, 
length, and total weight of electrodes used on each sample, 
together with the weight of scrap ends. 


TESTING 


The plates shall be laid out to be cut crosswise of the weld 
into five (5) bars 7%” x1”, and two (2) bars %” x 1”. Begin- 
ning at the start of the weld the first bar should be 7%” x 1’, 
the next a 4%” x 1”, the next three 7%” x 1”, and the last 
%”" x 1”. See Fig. 4. Lathe centers shall be drilled so that 
they will come in the center of the end of each of the 
¥%" x 1” bars so laid out. 

Then identifying numbers shall be stamped around the 
lathe centers on the 7%” x 1” bars so that these numbers will 
appear on each end of bar after the ends are turned down 
to 34” diameter, and also on the ends of each of the %%”x1” 
bars. The identifying numbers shall consist of the number 
on the sample plate followed by a numeral, this numeral 
being one (1) for the bar cut from the sample plate at the 
start of the weld and seven (7) for the bar cut from the 
sample plate at the finish of the weld, the intervening bars 
being numbered consecutively. That is, on sample plate No. 
2-G the %” x 1” bar at the start of the weld shall have 
stamped on each end 2-G-1, and the bar from the same plate 
at the end of the weld shall have stamped on each end 
2-G-7, 

The sample plates shall then be cut as laid out into the 
seven (7) bars, and each %” x 1” bar shall be machined as 
shown on Fig. 5, no machining being done on the 3” x 1” 
bars. 

The machinist shall keep a record of the characteristics 
of all of the test specimens as regards machineability of the 
welded portion. 

Tensile Strength Tests 


Tensile strength tests shall be made on each of the round 


test bars in accordance with A. S. T. M. Standards. 
Hardness Tests 

Scleroscopic hardness readings shall be taken on the de- 
posited metal, at the junction of the deposited metal and the 
parent metal, and on the parent metal, on each of the 
4%” x 1” test bars. 
Microscopic and Chemical Analysis 

After hardness tests have been completed on the 34” x 1” 
test bars, these shall be used to obtain microphotographs of 
the juncture of the deposited metal and the base metal to 
determine, if possible, the cause of any excessive hardness. 
No chemical analysis of the deposited metal shall be made 
unless it is determined, after the various other tests, that 
such analysis would be desirable on any of these specimens. 





Reports 

All data collected, with the complete history of each 
men, shall be shown on the final report, together wit! 
conclusions as may be drawn. 

The Committee’s Tests 

The Committee selected two different grades of cas 
as base material for the tests, These two grades of 
are identified by the letters B and G and their trade : 
are turbine or cylinder iron, and gray cast iron, resp: 

Two methods of depositing the filler metal were u 
these tests, namely, that as described in the Specifica: 
and another, METHOD No. 2, which is described below 

The welds made by METHOD No. 2 were made sli: 
different than those made in the General Electric Com 
The following diagram (Fig. 7) will illustrate the 
section of a weld as made by this method. 

It will be noted from the illustration that this m: 
allows the operator to deposit steel on the surface of th: 
iron better and insures better penetration since the 
trode can more easily be held perpendicular to the 
of the base metal while putting on each bead. The proc 
is as follows: The parts A and B are first joined toget 
by bead Number 1. Then beads numbered 2 and 3 ar 
on so that they do not quite touch. Beads numbered 
5 are next deposited and then filling 6 is laid down. } 
beads are laid on the cast iron and the filling-in proc: 
continued so that the whole weld is made up of a succ 
of layers. The advantage claimed for this method 
the deposition of the filler meta! by stages has 
tendency to anneal the deposited metal below the part 
stage which is being deposited and in this way 
weld is obtained. 

The method used to make the welds in the Welding Sc! 
at Schenectady was as stated in the specifications. 
filler metal was deposited in one spiral layer after the | 
A and B had been joined by a single bead at the bottom « 
the groove. This method is claimed to prevent slag 
clusions and eliminate hard spots in the weld metal 
results of the tests did not confirm the superiority of this 
method. 

It will be noted the number of the electrode used has | 
connection at all with the number of the plate which 
welded by that particular electrode. 

In making the welds, the test plates were set up 
shown in Fig. 6. During the welding operation the chara 
teristics of the arc were carefully observed. 

After the welding operation had been completed the weld: 
were allowed to cool over night in the clamps to prevent an) 
distortion in the cooling. 

While turning these bars into test specimens with th 
lathe, the machinist attempted to classify the bars accord 
ing to their machineability. 

All of the bars which broke while being machined frac- 
tured along the line of weld except, the hardest specimens 
4 G 1, 5 G 7, and a soft specimen 8 G 4 which fractured 
nearly at right angles to the test piece. All of these spec! 
mens except the three mentioned showed a weakness which 
appeared to be due to poor amalgamation between filler metal 
and base metal. The fracture showed varying amounts 0! 
slag, burned metal and chilled cast iron. 

The majority of the tensile specimens were approximate!) 
three-fourths of an inch in diameter instead of one-hali a’ 
inch in diameter as prescribed in the Committee Specifica- 
tions. This change to a larger diameter was adopted }) 
the Committee when it was found that several of the ‘cs! 
bars were breaking in the lathe during the process © 
turning, The four bars 3 B 3, 3 B 4, 9 B 4, and 4 G 4 broke 
in the threads on two attempts to test them in the tension 
machine and were then turned down to approximately 0 
half inch in diameter. across the weld section as shown '" 
Fig. 8. These four bars were tested to fracture. 
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Conclusions 

From a consideration of the results of these tests, the 
Committee has reached the following conclusions:— 

(1) That deposition of the filler metal to fill the weld V 
1 a single spiral layer gives a softer but weaker weld than 
; afforded by depositing the filler metal in a series of parallel 
layers. 

(2) That covering the surface of the cast iron with a 
layer of electrode material followed by a single spiral layer 
entirely filling the groove would be likely to give a weld 
having the desired characteristics. 

(3) That the tests have shown electrodes 4, 5, 1 and 9 to 
give the best results for the B iron tests and electrodes 5 
and 2 the best results for the G iron tests. 


(4) -That in so far as the variables concerned, i. e. varia- 
tion of electrode strength and the personal equation of the 
operator may be neglected, these tests give an indication 
of the strength which may be expected from the various 
electrodes. 

(5) That while the Committee was satisfied with the 
specifications as drafted, there are several changes which the 
Committee now feels should be made before other tests are 
undertaken along these lines. 


(6) That in the arc welding of cast iron a short, steady 
arc, not over %” in length, is essential. 

(7) That in order to decrease the importance of the per- 
sonal variable the automatic arc welding machine might be 
used. 

(8) That the grades of cast iron used by the Committee 
can be welded, provided reasonable care is exercised in 
selecting the proper electrode material which is necessary 
depending upon the amount of free carbon present. The 
operator must have had experience sufficient to enable him to 
properly control his arc. 

(9) That the readiness with which cast iron in general 
can be welded is more or less dependent upon the amount 
of free carbon present, i. e., the more free carbon there is 
in the cast iron, the harder that iron is to weld. In fact some 
cast iron welding jobs are not successful, and yet no account 
is taken of the character of the casting, but the welding 
process is blamed for the failure. ‘ 

(10) That some so-called cast iron castings are not really 
cast iron but rather badly burned iron which cannot be 
welded. Such jobs should not condemn the cast iron 
welding process, 

(11) That these tests are insufficient in number to be con- 
sidered as a finished research, but that they are suggestive 
to further lines of investigation. 

(12) That the standard test bar for cast iron should be 
larger than that prescribed by the American Bureau of 
Welding, i. e., the Welding Standard for brittle materials 
should be similar to the test bar recognized by the American 
Society for Testing Materials. 

The A. S. T, M. Standard Tension Test for Cast Iron as 
given in the 1921 issue of the Society is as follows:— 

“When tension tests are specified, the tension test speci- 
mens shall be turned from any of the broken pieces of the 
transverse test specimens, and shall conform to the dimen- 
sions shown in Fig. 2.” 

These dimensions are as follows:— 

14%" threaded ends, standard thread over 1” section. 14” 
shoulder 1” in diameter between threads and test section. 
The middle section of the bar shall be turned to 0.8” 
diameter with a s&” radius at each end to connect with 1” 
shoulder. The total length of the test section from shoulder 
to shoulder is 1” and the total length of the test speci- 
men is 8%” over all. 

This test specimen might be lengthened for welding test 
specimens for the purpose of a clear section to be turned 


across the weld. 
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Prof. Frank P. McKibben, Professor of Civil Engineering 
at Union College is quoted as follows:— 

“It would seem that the standard desired is some standard 
method of testing which would eliminate the great amount 
of machining necessary in turning out test bars. I would 
like to suggest a transverse bending test on a test bar of 
standard size. Such a bar could be easily made without much 
machining and probably without breaking as many test 
specimens as occurred in the Committee tests.” 

During the process of the investigations, the Committee 
has formulated several questions which, as yet, have not 
been satisfactorily and conclusively answered. An attempt 
has been made to outline a program of research and the solu- 
tion of each point has an important bearing on the final 
conclusions. 


1. What is the correct method. of depositing the filled 
metal to secure a machineable weld with maximum strength? 

2. Will preheating the welding surface with a carbon arc 
help in binding the filler and base metals? 

3. What current is best for obtaining the strongest ad- 
hesion between filler and base metals? 

4. Does the phosphor-bronze electrode offer any advant- 
ages as an antidote for the hard zone? 


5. What advantages are offered by the use of a nickel 


’ electrode? 


6. Does brushing the surface of each layer with a wire 
brush strengthen the weld? 

7. How much is the hardness dependent on the speed of 
cooling? 

8. Will silicon soften the filler metal in the weld? 

9. Will hammering each layer of deposited metal while 
welding increase the strength of the weld? 

10. What is the best way to apply the filler metal to 
secure the maximum strength, requisite softness, and mini- 
mum contraction? 

11. What kind of electrode and what method of welding 
contribute to least porosity? 

Glossary 

The Committee has attempted to define several phrases 

which have been used in this paper: 
Penetration 

The word “penetration” is used indiscriminately in refer- 
ring to welding work. The welder should make a dinstinction 
between “heat penetration” and “weld penetration.” It is 
agreed by those who have studied the welding art that 
there is a difference between the depth to which the base 
metal is melted and the depth to which the amalgamation 
of the filler and base metals extend. This latter depth is 
usually what is spoken of as “penetration.” 

Polarity 

In steel welding the usual practice is to make the work 
positive and the electrode negative. This is called “straight” 
polarity. When the electrode is positive and the work or 
base metal is negative, the welder calls this condition 
“reversed” polarity. 

Speed of Welding 

All references to speed of welding have been more or less 
understood to be a designation of the comparative rate of 
travel of the electrode without regard to the rate of deposition 
of metal from the electrode. There is no standard unit of 
measurement of speed of welding. As a matter of fact no 
one can specify a certain speed and be sure of obtaining 
desired results unless the amount of current is also specified. 

Cold Shut 

A “cold shut” is produced when any part of the surface 
of an ingot freezes before the mold has been filled, due to 
an interruption of the stream of metal. 

Open Grained 

The term “open grained” refers to irons, the fractures of 

which show large grains. 
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THE OXY-ACETYLENE PROCESS 


Rapid Growth of the Industry Is Due to Great Economies 
Resulting From Use of These Gases for Welding and Cutting 


By E. H. Smith* 


On Monday evening, March 26, Mr. Smith broadcasted from 
Minneapolis Station, WLAG, this fifteen-minute talk on oxy- 
acetylene welding and cutting. Previous to the broadcast thou- 
sands of circulars were mailed to all parts of the United States, 
Canada and Mexico, announcing the broadcast and offering a 
welding and cutting torch to the person who should report the 
talk from the point most distant from Minneapolis. Atmos- 
pheric conditions seem to have been very unfavorable on the night 
in question, as many people at distant points were unable to 
receive Minneapolis at all. The prize for the best report from 
the most distant point was awarded to Mr. Wm. Shibley, of 
Gilby, N. D. 


I want to talk to you tonight on a process that saves money. 
You have heard many lectures on methods of saving money, but 


this is something different. The business built up on this process 


has grown so rapidly and so quietly that few people realize its 


present proportions. This is the process of oxy-acetylene welding 


and cutting. Yes, I can hear you say now, “Oh, yes, that is what 
burglars use to cut into safes with.” 


For those of you who may not know, except in a general way, 
what oxy-acetylene is, I will offer the following explanation. 
The name oxy-acetylene comes from the two words, oxygen and 
acteylene the two gases used in welding. Acetylene is made from 
carbide. Carbide is made by mixing pure coal and lime together 
in a crucible and melting it in the terrific heat of the electric 
arc. When it has been thoroughly melted it is poured out at 
white heat into ingots weighing hundreds of pounds. The ingots 
are allowed to cool and are then crushed like stone and the carbide 
is screened to uniform sizes. It is now packed in tight iron 
drums in which it is shipped. Carbide will not burn, but is as 
inactive as so much crushed stone until it comes in contact with 
water. As soon as it is dropped into water the water is seen to 
boil violently. This is the acetylene gas being formed and ma- 
chines called generators automatically drop carbide into water 
lump by lump forming gas as it is used inthe welding torch. 
Due to its richness in carbon this gas burns with a very smoky 
flame unless used in special burners. 


Now we must have oxygen—pure oxygen and nature has been 
liberal in her supply of raw material. Water is 8/9 oxygen by 
weight and air is 1/5 oxygen by volume, but it remains for man 
to remove the impurities. Passing an electric current through 
water separates it into hydrogen and oxygen and one gallon of 
water will make about 2100 gallons of gas, 1/3 of which is 
oxygen. Air is 1/5 oxygen and 4/5 nitrogen and the process of 
removing the nitrogen is somewhat complicated. I will describe 
it briefly: Air by means of a pump is compressed to a pressure 
of 3000 pounds to the square inch, fifteen times the pressure that 
our locomotive carry. One cu. ft. of air contains a certain 
amount of heat and if it is reduced to 1/100 cu. ft. in volume, 
all the heat of the whole cu. ft. is in this small 1/100 cu. ft. and 
the temperature increases enormously, unless it is removed during 
compression. In our large pumps the air is compressed in stages 
and between stages passed through coils of pipe submerged in 
cool running water which absorbs the heat. Otherwise the pump 
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would burn itself out. Now, suppose we allow this air t¢. 
pand again—what happens? Just the reverse. It gets cold 
cold that it turns to a clear bluish liquid. This liquid is more thay 
300° below zero. A drop of it on the hand feels like a live 
but will freeze it instantly. It will freeze mercury, alcohol, ether 
etc. A resilient rubber ball frozen in the liquid will fly into a 
thousand pieces when thrown to the floor. This liquid jis stil! air 
but it boils continuously because the temperature of the thinos i; 
touches is like a red hot stove is to water. The nitrogen boils 
off first, leaving pure oxygen, just as the alcohol in your radiator 
evaporates first when you boil it, leaving pure water. An jron 
wire heated and plunged into liquid oxygen will burn with 4 
brilliant white light. A piece of ordinary waste dipped in liquid 
oxygen and ignited will explode. With two small sacks of pow 
dered charcoal about 2 in. in diameter and 12 in. long dipped i 
liquid oxygen, I blew up a 14 in. solid oak stump just like dyna 
mite would have done the job. 


Oal 


This liquid oxygen is then allowed to boil and turn to gas and 
is collected separately and later pumped into drums for ship- 
ment. : 

A friend standing by the large compressor one day said It 
won't be long before you will have to move your plant— 
will soon have all the oxygen out of the air in this neighbor- 
hood.” I said, that machine pumping 10,000 cu. ft. of air an how: 
—to pump the air in one cubic mile would require 1,500 years and 
would make 78,000,000 drums of oxygen. The supply is inex- 
haustible. 

This oxygen mixed with acetylene in the proper welding torc! 

. and burned will produce a heat equal to that of the electric arc 
The flame of these two gases burning will melt fire brick and 
asbestos and make them run like water. It is the hotest known 
flame. This flame properly and judiciously applied will melt to- 
gether and weld any metal. 

Fifteen years ago when I told a friend, an expert mechanic 
that I could weld cast iron, he laughed and looked at me out of 
the corner of his eye and said: “You mean you can braze it, be- 
cause cast iron can’t be welded.” I turned the flame on two cast 
iron pieces and he saw the metal quickly get red, then melt and 
run together. This was a revelaticn. I then told him I could 
weld not only cast iron, but alumium, brass, bronze, copper, in 
fact, any metal, but as was the case at the first auto show in 
Minneapolis where I exhibited a piece of cast iron that | had 
welded, no one believed it until they actually saw the work don 
with their own eyes. At my booth at this show a newspaper 
reporter came to me and looked at the sign above the booth 
which read something like this: “Oxy-acetylene welding of al! 
metals.” He asked me, “What can you weld?” I answered that 
I could weld anything but icicles and broken hearts. Since ther 
I have eliminated icicles, as a few drops of liquid oxygen welds 
icicles, but I haven’t made any headway with the hearts. 

Most of you who are listening tonight have seen or at least 
heard of oxy-acetylene welding. Some of you perhaps do not 
believe that welding is a success, but to prove that it is when th 
equipment is properly handled, I will cite the following facts 

Less than 15 years ago I had four 100 cu. ft. oxygen drums t 
supply the Northwest with gas, two of which I loaned out t 
the several customers who did occasional welding. Today ther 
are approximately 30,000 200 cu. ft. drums in service out of Min 
neapolis to take care of the rapidly growing demand for ths 
process. The consumption for the United States is more than 
75,000,000 cu. ft. annually. 
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| find a great many cases where inexperienced welders ruin 
the reputation of welding, because of poor work. This is no fault 
of the process. You cannot expect to get music out of a piano 
unless you have first learned to play it. You do not condemn 
the piano. 

You remember I stated an iron wire heated and plunged into 
liquid oxygen would burn very brilliantly. This fact is taken 
advantage of in oxy-actylene cutting. Oxygen has very little 
effect on iron when the iron is cold, but after it is brought to a 
red heat a jet of oxygen will burn the iron in its path and all 
that is necessary to do is to provide a tool with a heating flame 
and means for a,jet of pure oxygen adjacent to the heating 
flame. When the iron becomes red hot in one spot, a valve is 
opened and pure oxygen rushes out in a jet to the hot metal and 
cuts it like a stream of hot water will cut into a snow bank, leav- 
ing the sides clean and clear. It will also cut under water. 


To show how little is the general knowledge of oxy-acetylene 
I will tell you of one of the many curious incidents in my ex- 
perience. A man gum shoed into the office one day and slid up 
to me very secretively and whispered that he wanted to see me 
privately. He evidently thought me honest enough to share his 
great good-fortune with him, for he then explained what a clean 
up we could make right here in Mirnesota, one of the best states 
in the Union for his scheme. He required lots of stumps, and 
stumps is one of the biggest crops we raise in certain parts of 
Minnesota. We would simply take the cutting torch and snip, 
snip, snip—out comes a stump—and snip, snip, snip—out comes 
another. In a day what a slaughter we could make? For surely, 
if in five minutes it would cut a lump of hard steel a foot and a 
half thick, it would be “just pie” to nip off these soft pine stumps 
a couple feet thick. I was sorry to have to burst his bubble. 


The process is only about fifteen years old in this country, and 
we must not expect to get the wonderful results possible with the 
little experience that we could gain in these short years. The 
industry as shown by my figures regarding the Northwest are 
true all over this country and with such a rapid growth it is not 
to be wondered that some mistakes and some poor work has been 
turned out. This industry was so important during the war that 
the government took control of the oxygen distribution. It was 
used, not only for welding, but very largely for cutting. An 
armor plate that would require days to cut to shape and large 
expensive machines to do the work was done in minutes with the 
use of the cutting torch. Steel 8, 10, 16 in. and thicker are cut 
like a hot knife cuts butter. Circles, squares, in fact, any shape 
can be cut as easily as on a straight line. Just for an illustration 
of the saving effected during the war when high carbon steel was 
very scarce and very expensive, I will cite the following ex- 
ample: A reamer for reaming shells required about ten pounds 
of very special tool steel. By using ordinary cheap steel and 
welding a % in. about a pound of tool steel around the edge to 
form the cutter, approximately $15.00 each was saved on one 
reamer and thousands upon thousands of these reamers were 
used. This is only one small item. Some of the things that are 
regularly welded are, barrels, tanks, tubing, furniture, wheels, 
coffins, airoplanes, locomotives, metal doors and other things too 
numerous to mention. On farm machinery there are a great many 
pieces, cast iron, malleable iron and steel castings. Threshing 
machine boilers spring a leak, water jackets on your gasoline 
engine may be cracked by freezing. In fact, the modern farm 
employs teo many pieces of machinery for me to enumerate, but 
on all of these machines something breaks at some time or other 
and generally when it is needed the most. To get a new piece 
to replace it requires time, delays work and costs money. If 
you have a good welder in your town, he is the man for you to 
look te for in a short time he can make the broken piece as 
good as new and in nine cases out of ten can make it stronger 
by adding a little metal and making it thicker where it was 
broken. His charge for this work will be very reasonable con- 
sidering the time saved and the cost of a new part. 

Last fall a farmer in the southwestern part of Minnesota 
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during the threshing season, laid off a crew of seventeen men at 
10 o’clock in the morning because of a leak in the boiler. The 
owner of the rig went to the nearest town, a distance of six 
miles with the idea of getting a boiler maker to put ‘on a patch 
which would require the services of two men for at least two 
days. The only man in this village equipped to do any work of 
this sort was a blacksmith who had had some experience in re- 
pairing boilers, but who had also learned oxy-acetylene welding. 
Instead of attempting to patch the boiler he took his welding out- 
fit with him and in less than two hours after he reached the job, 
he had the crack welded up and work was again under way. Here 
was a saving of the time of seventeen men for at least two days, 
at a cost of much less than what the old method of patching 
would have been. 

It is true that the seuniactienn welders have caused some of 
you to become discouraged with welding, but conditions are 
changing and where twelve years ago there were perhaps only 
two or three welding plants in a state, today there are two or 
three in every town and it is up to you to find a welder who 
can do your work and do it well. I have too often seen a welder 
inexperienced in the work, take a broken casting, perhaps an inch 
square and melt into it about % of an inch all around, adding a 
little metal so as to cover the crack and then in his ignorance 
say he had welded the piece. If you see a welder doing this 
kind of work, take the piece from him and go to someone else. 
In order to produce a good weld the metal must be melted or 
cut away entirely through the piece at the crack or break and 
wide enough so that the flame can penetrate and deliver its heat 
to unite the metal at the bottom of the crack and keep it hot 
enough so that the metal added, knits with the ofiginal piece all 
the way to the top. 

Most ef you own an automobile. Sometimes the fender cracks 
or the frame breaks. Don’t allow your repair man to put on an 
unsightly rivited patch which at the best will hold only a short 
time, but get your welder to weld it up, re-enforced with a thin 
piece of sheet iron welded to the inside if necessary. 

Every year, hundreds of tons of farm machinery are gathered 
up in the small town by junk dealers at a few dollars a ton and 
this machinery is replaced at a cost of several hundred dollars a 
ton. A great majority of these broken and worn parts can be 
repaired by the welding process. The worn pieces can be built 
up with a piece of new metal and the broken parts welded and 
made sound. It is high time that the farmer take advantage of 
the opportunity offered him by reason of the welding plant in the 
small town. Think of the number of acres of wheat or corn 
you must plant, cultivate and harvest to pay for a new part on 
one of yeur machines costing ten or fifteen dollars. This same 
part in nine cases out of ten can be welded thoroughly and at a 
very marked saving. If you have a piece of metal that is broken 
or worn and want to get a new one, be fair with yourself and see 
your local welder first and compare his price with that of a new 
part. You can’t lose myane and you may gain a great deal. 

_- ¢ 

The Pittsburgh branch of the Metal & Thermit Corporation, on 
May 1st will be moved from 801-807 Hillsboro Street, Corliss 
Station, to 1514 Fayette Street, N. S. 

A modern welding shop is now being constructed at the new 
quarters and will be equipped with facilities.for making Thermit 
welding repairs and relining crucibles. The new shop will be 


also equipped for making welds in alta sections by means of 
the oxy-acteylene process. 





A NEW USE FOR THE OXY-ACETYLENE COMBINA- 
TION 

A few cases have been reported where the oxy-acetylene torch 

has been used in surgery, but such reports usually have dealt 

with the repair of artificial limbs. A more general surgical use 

for this combination of gases is indicated in a newspaper report 

that acteylene has been used very successfully as an anaesthetic. 


The proportions according to the report, were 60 per cent oxygen 
and 40 per cent acetylene. 
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BRAZING LOCOMOTIVE CYLINDER‘ 


An Emergency Repair Which Will Stand Up in Ser- 
vice if Properly Made—Saves the Time of Preheating 


By R. L. Carnahan 


a very good affair if the job 1s properly executed. I is 
easy to tell whether the brazing has been done well or not, 
“because a properly brazed joint when broken will expose 
very little of the bronze. In other words, the well brazed 
joint is sufficiently strong to tear or break out the cast iron 
in large crystals when the weld is tested. A clean breaking 
between the cast iron and the bronze would show that the 
brazing had not been done properly. It is often remarked 
that cast iron cannot be brazed successfully, but this idea 


or. broken section with a strong bronze joint makes 





seems to be growing just a little bit old fashioned, because of 
the work which actually is being done. Today there are some 
welders who would pronounce a well brazed job to be almost 
as good as a weld. 

When making a brazed joint, little or no preheating is re- 
quired, although the amount of preheating depends upon the 
nature of the pot and its size. As in the case of the welded 
joint, it would be necessary to use some heat on a locomo- 
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> DIRECTION OF 


BRAZING 





Fieiqnep raze ; 
FLAT DOWN POSITIONS 


Position of Torch and Filler Rod for Horizontal Brazing. 





tive cylinder, but on a free section, like a broken drill press 
foot the heat from the torch would be enough. 

I have successfully brazed boilers and feed pump cylinders 
without stripping or removing the pump. The job was pro- 
nounced successful immediately upon the completion of the 
job, and it actually gave several years’ service. 


paring one of these bronze welds is to chip out the b 
thoroughly, and make a good 90 degree V from either on: 
both sides. 
ness of the metal and of the double V the same as that 
metal. 


back a distance of one-half the thickness of the metal 
Cut the metal cleanly. 

a good surface on which to braze. 

only on clean, smoothly cut surface. 
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The first and about the most important thing to do in 


The width of a single V will be twice the 
Then chip the scale away from each side of t} 
Do not break out chunks, and 


The braze will be pe: 
Bear in mind, tox 





170 Pounds of Bronze Used on this Cylinder. 


when the piece is beveled from both sides it requires far les 
filler rod than when it is chipped from one side only 

I always prefer to use a good tobin bronze filler rod ar 
a good flux, and when I am finished welding the surface 
a manganese bronze on top. 

Heat a large section until it is too hot to hold your hand 
on it. Small pieces can be warmed up with the torch. When 
it has reached the point where you cannot touch it, you ar 
all ready to braze. Use the same sized tip you would use t 
braze .a like sized section. The best way to heat the flux 
to use a section of the filler rod and dip it into the flux 
convenient method-is to keep the flux in a flat box, bend a 
small portion of the filler rod at right angles, heat it and dip it 
into the flux box. After that keep it near the flame so that it 
will stay good and hot. 

The correct position for the rod and torch is about the sam¢ 
as for backward welding of steel. This position will give t 
best results on horizontal work. The same thing appli 
tc overhead work. I have never been able to get good result 
by any other method. A careful study of the illustration wil! 


A 





show that there is nothing complicated about the process t 

Heat the line of the braze for a short distance until the { 3 
will just wet it, then quickly raise the heat a trifle and apply ed 
the braze. It should flow into the smaller spots like so % 
water. Now here is the trick in bronze welding. Just as you Yr’ 
apply the flux a very thin spot on the surface is raised to 2 B: 
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high temperature. If too small a tip is used, or the flame is 
held too far away, a thick section will be heated and this little 
spot burned. The bronze will not flow then. Likewise, if a 
welder is overcautious, and does not use enough heat, he will 
get sad results. 

Overheating the applied bronze will simply cause it to come 
off. If you remelt it to clear the surface, you will have trouble 
in having more bronze stick to the surface, therefore, it is best 
to have the zone cover a space three or four times the thick- 
ness of the metal. As you gain in skill you can shorten up the 
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OVERHEAD POSITIONS 


Position of Torch and Filler Kod for Overhead Brazing. 


zone and increase your speed, but never try to fill up a thick 
deposit in one place. Keep moving to prevent overheating. 

After completing a braze, I think it a good policy to warm 
up the work well. I think the conditions during the brazing 
tend to collect a layer of white next to the deposit. I have 
found such a layer present in a small degree on heavy sections, 
but if the braze covers a good area of the metal I do not think 
it will cause a failure. In ry experience it never has. 

When handling a locomotive cylinder, first remove one or 
both heads of the piston. Don’t bother with the valve, unless 
the break runs into the valve chamber. I have brazed cracks 
in the boiler of a cylinder with the bushing removed and the 
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VERTICAL POSITIONS 


Position of Torch and Filler Rod for Vertical Brazing. 


bushing in place. If the bushing is broken it may be welded 
with manganese bronze, then chipped out smooth, but no cyl- 
inder welded with a broken bushing in place will ever 
be round. 

Chip out the breaks as outlined above, then put a few points 
of charcoal in the inside of the cylinder. Heat the outside with 
the charcoal on the front end. When the job is just too hot 
to touch, you are ready to start brazing. Reinforce as much as 
you can, and after completing the braze fire it with charcoal 
again and allow the whole job to cool down slowly. The pho- 
tographs show one job on which 175 Ibs. of bronze was used 
to fill in the break, using a % in. rod. Of course, a little 
more can be deposited on horizontal work. 

The best way to learn this work is to practice on some old 
cast iron. Give the pieces a bending test and see where they 
fail. When the braze will pull out the cast iron in large crys- 
tals and expose a very little of the bronze, you will know that 
you are to learn the trick. 





REPAIRING ARMS OF IRON-BOUND SPECIAL 
WORK 
5; A surprisingly great saving can be made by Thermit welding 
im connection with repairs to broken or loose arms in iron-bound 
frog mates or switches. 
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These repairs can be made at a remarkably low cost and with- 
out even removing the broken or loose parts from their location 
in the track. It is only necessary to remove about one or two 
yards of paving around the defective parts, cut out just enough 
concrete, or paving foundation, from under the rail to allow for 
application of mold boxes and chip away sufficient cast iron 
metal to permit the Thermit steel to flow between the rail and 
the casting and thus amalgamate with both parts. The accom- 
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Repairing Arms of Iron Bound Specisl Work. 


panying drawings show in detail the welding procedure to be fol- 
lowed. 

It is estimated by the Metal & Thermit Corporation that such 
repairs on an average can be made at the following cost: 





Thermit welding materials, about.................-..2..----:+-- $30.00 
Labor, about © +..:0.0..... Rastidsk 2h phiaes bagi ee Ge 
gS eS eee ee $50.00 





In actual experience some repairs are said to have been made 
for as little as $16.00 per broken arm. The quantity of. material 
required, of course, depends a great deal on the size of the rail 
and other circumstances, but the cost should average. somewhere 
around the above-stated figures. 

In all cases, frog mates or switches repaired in this manner 
have been restored to many more years of useful life. In one 
recent case in Joliet, Ill, a total of two Thermit welds made on 
one broken switch and one broken mate is reported to have paid 
for the cost of the whole outfit. In another instance in Provi- 
dence, a similar repair of the broken arm of one piece of special 
work containing one mate and two frogs saved having to purchase 
a new layout at a cost of $1,800.00. 

The same outfit can be used for this purpose as employed for 
manufacturing new frogs from short pieces of rail and for mak- 
ing welded compromise joints. 


The National Oxygen Company is removing its general offices 
from 14 East Harrison Street to its factory at 5811 West 66th 
Street, Chicago, Ill. They forecast greatly increased oxygen pro- 
duction. 


The Prest-O-Lite Co., 30 East 42nd Street, New York City, 
has acquired about eight acres at Tulsa, Okla. On this plat of 
land they will erect a new plant to cost $250,000 including the 
cost of the machinery. The parent company is also contemplat- 
ing the building of another plant on an adjacent site for the 
Linde Air Products Co. 
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Tank Welding Offers Huge Possibilities 

NGINEERS have finally been convinced of the 

ticability and economy of the welded storage tank. 
gardless of dimensions. The experiments made in Oklaho: 
this winter were made under very trying conditions, 
fortunately the welding was done by capable men. 
learned things when they laid the bottom on the first mo: 
tank. Then when the time came to lay the second bott 
they were able to cut the cost of the job nearly in two 
was quite an undertaking to weld these bottoms and r 
and keep pace with the riveting crews, who have had 
opportunity to get thoroughly organized for this type of w 
Much credit is due the men who saw the work through. ‘| 
have opened up a vast new field for the application o{ 
welding process. No doubt is left as to the desirabilit 
welding bottoms and roofs of the monster tanks. This ; 
struction has already been specified on scores of tanks a 
monster size. Next in order is the specification of weld: | 
construction for the shell. If the same ability is brought 
bear on the problem when that experiment is tried, we 


soon expect to see the largest storage tanks in the oil field 
welded at every joint. 





The Business Outlook 

UST how far the present general business conditions aff 

the welding industry is not so very important. The i 
portant thing is that present conditions are beneficial. | 
general trend as far as welding is concerned can be noted 
from the construction of a number nf new oxygen-producing 
plants and the announcements of new lines of apparatus fo: 
welding and cutting. It is a program of expansion and dev 
opment, and promises to make 1923 an interesting year, taking 
an upward course all the way. There is far less uncertaint, 
and discontent than existed a year ago, and a good deal bette: e 
foundation for existing business than existed three years ag: id 
So long as the present situation is not forced out by extrav: 
gance there is no reason why it should not continue for twely. 
months at least. The increasing automobile production ind 
cates more welding in both production and repairs. ‘Ih: 
railroads are getting nearer to normal conditions all the tim: 
and their welding departments are growing in both efficiency 
and importance. The prosperity in these two big industries 
and in the oil fields is good for the welders. j 





Cutting Can Be Made More Economical 

XY-ACETYLENE cutting has become such a commo: 

place process, both for reducing scrap and for produc 
tion of new parts, that it is easy to lose sight of the 
possibilities for working out even finer economies. A great 
deal of gas is wasted in cutting operations through the im 
proper selection of tip sizes, pressure adjustments, imperfect 
apparatus and lack of standards of operation. And usually 
when gas is being wasted some time is being wasted, too. 
The user is not altogether to be blamed for the misjudgment 
in the selection of tip sizes and adjustment of pressures. H: 
is often trying a laboratory chart adjustment under field 
conditions. The correct pressures should be worked out to 
fit each individual case and a standard practice adopted which 
would do away with the burning of gas when the torch is idle. 
Remarkable economies have been effected in cutting opera- 
tions by having these details watched carefully and providing 
facilities for checking imperfections in apparatus or gas lines 
which may well turn out to be expensive leaks. 
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Tell Them All About Welding 

ORE welding will be done when more people know about 

its possibilities. Both the gas and the electric processes 
have progressed far beyond the experimental stage as far as the 
making of ordinary types of joints is concerned, and yet the 
public is not well informed about welding. To the average 
layman a weld means a joint made by a blacksmith. If he has 
a broken piece of metal to be repaired he looks for a spread- 
ing chestnut tree. The modern welding shop employs processes 
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Each Prest-O-Lite user 
looks to his nearest Dis- 
trict Sales Office not 
merely for arrangements 
to adequately cover acety- 
lene needs, but for helpful 
co-operation and advice 
on any matter involved in 


the use of acetylene. 





CYLINDERS 


An ever increasing number of new cylinders are being 
distributed from Prest-O-Lite’s cylinder factory to meet 
the constantly enlarging demand for Prest-O-Lite service. 


Making cylinders to its own design, guarding every step, 
Prest-O-Lite knows that each cylinder measures up to 
its high standard resulting from years of experience in 
the manufacture and distribution of Dissolved Acetylene. 


An inquiry-at our nearest sales office will bring you in- 
formation concerning our latest sales and service plans. 


THE PREST-O-LITE COMPANY, INC. 
General Offices: Carbide and Carbon Bldg., 30 E. 42nd St., New York City 
Balfour Building, San Francisco 
In Canada: Prest-O-Lite Co. of Canada, Toronto 


District Sales Offices 


Atlanta Chicago Detroit New Orleans Pittsburgh 
Baltimore Cleveland Kansas City New York San Francisco 
Boston Dallas Los Angeles Philadelphia Seattle 
Buffalo Milwaukee St. Louis 


JSneot-O-Lite 


DISSOLVED ACETYLENE 
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which are not popularized through the school book classics, but 
modern welding is saving millions of dollars in production and 
repair work, and people are generally interested in economy. 
An apparatus manufacturer broadcasts a talk on welding from 
a local radio station and receiving stations hundreds of miles 
distant attempt to “get it.” Failing to receive the talk they 
write direct for copies of the talk. They want to know. An- 
other manufacturer’s representative gets a large audience from 
the membership of a purchasing agent’s association. Trade and 
technical associations solicit papers on welding subjects rela- 
tive to their specific industries, and show a keen interest in the 
information put before them. There are opportunities to “tell 
them about it” in every community. Welding enthusiasts should 
search them out and take advantage of them. 





ANNUAL MEETING OF THE AMERICAN WELDING 
SOCIETY WILL BE HELD THIS MONTH 

The annual meeting of the American Welding Society will be 

held in the Engineering Society Building, 33 West 39th Street, 

New York City, April 24th to 27th, inclusive. The program, 
which has been announced for this meeting, is as follows: 


TUESDAY, APRIL 24, 1923 
MORNING 
9:30 a. m. to 12. Committee on Training of Operators, 
Eleventh Floor. J. C. Wright, Chairman. 
Completion of courses for training of both gas and 
electric welders. 
9:30 a. m. to 12. Resistance Welding Committee, 
Tenth Floor. Herman Lemp, Chairman. 
Completion of summaries setting forth the present state 
of the art. Consideration of a research program and 
assignment of specific problems to appropriate labora- 
tories and individuals. 


AFTERNOON 
2:00 p. m. Electric Arc Welding Committee, 
Tenth Floor. H. M. Hobart, Chairman. 
Reports of progress from sub-committees on stand- 
ardization of arc welding apparatus, cast iron welding, 
applications of arc welding to ship construction, appoint- 
ment of sub-committees on welding of non-ferrous metals ° 
and manganese steel. Recent developments in the electric 
arc welding field. 
EVENING 
8:00 p. m. Committee on Welding of Storage Tanks, 
Room 1601. J. C Lincoln, Chairman. 
Report of progress, revision of existing specifications. 





WEDNESDAY, APRIL 25TH 
MORNING 
Business Session of 
American Welding Society. 
PROGRAM 


1. President's Report of Year's Activities. 
2. Reports from (a) Finance Committee. 
(b) Membership .Committee. 
(c) Meetings and Papers Committee. 
3. New Developments in Welding Field. 
(a) Electric Welding—W. L. Warner. 
(b) Gas Welding—G. O. Carter. 
(c) Resistance Welding—Hermann Lemp. 
(d) Thermit Welding—J. H. Deppeler. 
4. Report of Teller’s Committe on Election of Officers. 
5. Introduction of New President. 


AFTERNOON 
Inspection Trip to Third Avenue Railway System 


Shops, 65th Street and Third Avenue. 
Through the courtesy of the Third Avenue Railway 


9:30 a. m. to 12. 
Room 2, Fifth Floor. 


1:30 p. m. 
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System an opportunity is offered to members to see thx 
applications of welding in a modern street railway shop 
Members will assemble in front of the Third Avenix 
Railway System Shops at 1:30 p. m. sharp. 


EVENING 
7:00 p. m. The Second Annual Dinner of th. 
Park Avenue Hotel. American Welding Soci 
A real worth while dinner and get-together meeting 
has been arranged for this year. A good time is promised 
everyone. Plenty to eat! Good talent! You are 
cordially invited to attend and bring along your friends 
The dinner will be held in the Park Avenue Hotel, 33rd 
Street and Park Avenue, starting at 7:00 p. m. sharp 
Tickets ($5.00 per person) may be obtained by writing to 
the secretary. Be sure to make your reservations early 
THURSDAY, APRIL 26TH 
MORNING 


9:30 a. m. to 12. American Bureau of Welding 


Tenth Floor. 
PROGRAM 
1. Progress reports by research committee chairmen. 
2. Election of officers. 
3. Discussion of policies. 
4. Plans of future activities. 


AFTERNOON 
Board of Directors, American Welding Society 
(Including retiring and new membe: 


PROGRAM 


2:00 p. m. 
Ninth Floor. 


1. Review of progress during past year. 

2. Introduction of new President. 

3. Plans for coming year. 

4. Appointment of Committees (a) Executive. 
(b) Membership. 
(c) Finance. 
(d) Meetings and papers 
(e) Revision of  By- 

Laws. 
2:00 p. m. Committee on Specification for Steel 
Tenth Floor. to be Welded, W. J. Beck, Chairman 


Report of progress, plans for future work, including 
_such investigations as are necessary to enable committee 
to draw up specifications for steel. 


EVENING 


8:00 p. m. Technical Sessions of American Welding Society 
Room 2, Fifth Floor. 
PROGRAM 
Welding of Unfired Pressure Vessels, H. L. Whitte- 


more. , 
Training of Welding Operators, J. C. Wright. 





FRIDAY, APRIL 27TH 


MORNING 
9:30 a. m. to 12. Gas Welding Committee, 
Eleventh Floor. S. W. Miller, Chairman 
Reorganization of committee, plans for future activities. 
AFTERNOON 
1:30 p. m. Inspection Trip 
Details will be arranged later. 





J. W. Lattin, Sacramento, Cal., has been awarded the contract 
for a new one-story machine and welding works by the Readers 
Welding Works, of that city. The estimated cost is $30,000. 

The Gibb Instrument Company, Bay City, Mich., manufactur- 
ers of electric welding equipment, has increased its authorized 
capital stock from $75,000 to $175,000. In order to provide for 
increased manufacturing facilities to handle a rapidly growing 
business, $40,000 of the increased stock was sold at par. Mr 
F. Luchs, formerly chief engineer for the company, has opened 
a new sales office in the General Motors Building, Detroit. 














PRIZE WELDING STORIES 


Building up Rail Ends—Cutting a Cast 
Iron Pipe—Welding a Sixteen-Inch Pipe 


FEBRUARY PRIZE STORIES 

The following three stories have been selected from those sub- 
mitted in response to our advertisement published in the February 
issue of THE WELDING ENGINEER. Announcement of the 
prises awarded for the stories called for m the March issue will 
be published next month. In all cases the awards have been made 
on the basis of the practical value of the instruction contained in 
the story, from the point of view of the man who desires to ac- 
complish a similar job. 


First Prize 
BUILDING UP RAIL ENDS 

C. Wise, New Mexico 
Haven't seen much printed matter on track welding, such as 
building up frogs, switch points and rail ends. Rail end work is 
rather new, although a good many experiments have been carried 
on for some time, so I am giving our method of building up 
battered and chipped rail ends. Have built up 3,950 ends since 

last August and haven't had one that failed. 





Above, Welded Rail. Below, a Chipped Rail Before Welding. 


We use a No. 15 tip and No. 2 steel. First the rail is heated 
to a cherry red on the running edge, and this edge is pounded in 
to make the rail even, like a new one. Then the top is heated the 
same way and the surface or skin broken with the torch, and all 
the old metal of the chipped part either run out or worked in, 
using care that no holes are covered up. Now apply the metal 
and weld right over the joint, providing the crack is not more 
than % of an inch. When enough metal has been put on, smooth 
over with the terch, using a slight excess of acetylene and ham- 
mer fairly smooth. We use an ordinary machinist’s hammer for 
this. Now have the weld red hot and use a blacksmith’s flatter 
on top which the helper strikes with an 8-lb. sledge hammer. 
This should leave the weld perfectly smooth. Heat again to a 
red heat right across the point and take a hot cut chisel and cut 
straight across. 

The cutting is the most important of all. If the welder misses 
only a fraction of an inch from the original joint, then when the 
rail cools and pulls apart its liable to chip or take along a piece 
from the opposite rail. The chisel must be well drawn out so 
it will be able to make deep cuts and yet not leave a wide open- 
ing. 
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After cutting, heat the parts'on both sides red hot again and 
use the flatter once more. This time start the flatter on the run- 
ning side of the rail, come up and over the top and down on the 
outside and back 4gain. This will leave the rail about the same 
shape as a new rail. 

Where rails are % in. or more apart, weld each rail end sep- 
arately, using the same method as when welding straight across. 
We use a carpenter’s square (or use a straight edge) which we 
lay over the rail surface. This will show how much must be 
built up. Be sure the joints are tamped up level at first. 

The picture shows a chipped rail, such as we are building up, 
and a welded rail after five months in the main line, Some of 
the heaviest engines, pulling 100-car trains run over these joints. 


Second Prize 
CUTTING A CAST IRON PIPE 
C. M. Johnson, Oklahoma 

Quite a few difficult jobs that may help some welders with less 
experience in this line of work have come my way. Of course, 
every welder who has had any experience whatever in welding 
knows the old enemies, expansion and contraction, especially on 
castings of iron, aluminum and steel. I have a little information 
and experience of my own that a couple of companies turned 
down and also constructing engineers said was impossible. This 
was cutting a 1% in. thickness and 30 in. in diameter casting 
used on the water main for the city water works, and both ends 
to be used. This was to be cut in two about the center without 
cracking or splitting open. 
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Successful Cut on a Cast Iron Pipe. 


I first had my helper fill this length inside with wood and build 
as good and as hot a fire as possible to get the expansion on the 
casting. Cast iron cannot be cut with a common cutting torch, 
so I took my welding torch and put on an extra extension to keep 
it as far away as possible from the heat. I used a No. 10 weld- 
ing tip, drew my line around the casting and commenced playing 
my torch from the shortest end to the line, to help out with 
expansion. I did this for about five minutes and then started my 
hole through by turning on more oxygen and turning off some 
of my acetylene. When I had bored the hole through I com- 
menced cutting out the line, cutting about 4% of an in. path 
around, using about 90% oxygen at times. When I finished up at 
the starting point, that is, after I cut all the way around, I played 
my torch back and forth where I finished for about five minutes 
to gradually draw the heat to each edge where I finished. 

It took me just two and one-half hours to cut this joint in two, 
but it is a good idea to keep a good hot fire in the joint all the 
while the operator is cutting and the helper is rolling the pipe, if 
it is in a position to roll. 

The small sketch illustrates how we started this piece of work. 
These two pieces of cast pipe never showed a sign of a crack 
when tested by the foreman and the superintendent. 


tke. ete, 


ETS TINS BA ote 





cen EE ere as 


apres 


ee SPOT 


} 
: 
} 


i 
i 
; 
: 
’ 
; 
; 











. 
. 
* 
. 
4 
* 


4 
if 
%, 
iy 
w 


Hagin pe ais PC 


¥ — 
SP Ci mev ene 
Sa 


oe _ 


1 snmp oar as 
nserver, <& Hin, 


t: 
. 
Fy: 
& 
“> 









































me 




















, 




















ope ATED pet 







































































34 THE WELDING ENGINEER April 


Third Prize 
WELDING A 16-INCH PIPE 
G. H. Hab, Iowa 

I. was called out on a welding job for a concrete piling com- 
pany not long ago, and they had a large 16 in. pipe that was 
broken. Now this pipe had to be straight after it was welded 
and also to hold, as they use it to drive down 42 feet in the 
ground, after which it is filled with concrete and pulled out, 
while another pipe drives the concrete out leaving a solid con- 
crete piling in the ground. The pipe gets crystallized after using 
very long and during the welding process it will warp. 

When I started on this job I cut the broken and jagged edges 
off even, then trimmed the edge off in a V shape and tacked the 
pipe in four places. At the last tack I kept on going all the 
way around without a stop. Can you think what I had when 
completed? I had a regular rainbow. I have been using the 
torch for seven years and no one ever told me anything about 
welding pipe until then, and the man who was in charge of the 
piling job laughed at me and said, “Well, boy, you will learn 
some day.” Right then I asked him to explain, as I am not one 
of those know-it-all welders. He told me what to do then. 

[ cut the pipe, got it straight and tacked it in three places each 
about 2 in. long, then I preheated it about an hour with good 
fine dry wood, meanwhile rolling the pipe so as to get the heat 
even all around. Beginning at one of the tacks I welded about 
3 in., then went to the next one and welded the same, then to the 
next one and back to the first weld and went about 2 in. to each 
weld until the pipe was done, making a mistake by covering it 
all up and leaving it to cool. 

The next day they called me and said the pipe had broken with 
the first lick of the big 10-ton hammer. I sure was discouraged 
by this, but I made up my mind I would weld that pipe or know 
the reason why. I had the company send for some Norway 
iron, as If was out of it. The next day I went on the job and 
found that the pipe, where it had broken, was so hard a file 
wouldn’t touch it at all, but this showed me what the trouble was. 

I went ahead and welded it once more, but kept a fire under 
the pipe all the time. When the weld was completed, I built 
a big fire around it and kept it there for three hours, turning 
the pipe all the time, or every fifteen minutes. As the fire would 
draw the pipe down, I would keep the high or bowed side up. 
The day I did this last weld we had six below zero weather, and 
this work was done outdoors, so you see why I kept the fire 
going. The next day I went to look at the pipe, but by the time 
I got there they had had it in the ground four different times, 
and it held and was perfectly straight. Since then I have made 
sixteen welds like this one and had but one break, and this was 
caused by a twist in the derrick and ten below zero weather be- 
sides, 

The pipe in this job was % in. thick and I made a reinforced 
weld besides. The pile driver is using this same pipe today, and 
is driving ten to twelve every day with it. 


WELDING TRUCK ROLLERS 
By A. W. McClary 


Some of my regular customers, who are owners of Cletrac 
Tractors have had trouble in getting the new improved deep 
flange truck rollers as promptly as they wish them, so they have 
been bringing in their old type rollers for us to extend flanges 
to same depth as the new type. These rollers are.of chilled 
cast iron and require so much welding to get them to proper 
size that it is necessary to preheat them ta avoid cracking. In 
doing so you take the chill from the roller, leaving it much 
softer and with less wearing quality than a new one. A new deep 
flange roller sells for $10.80, and after welding a couple I found 
that $8.00 was the very least I could charge for this work, and 
at that only made a small profit. At this price it would be 
advisable for the purchaser to get a new one, due to superior 
wearing quality. They could not get new ones and continued to 
bring in their old ones which I would rebuild, more for accom- 


modation than for profit. The demand for this work inc: 
to such an extent that it became necessary for me to cd: 
method where there would be more profit. 

The method of welding was to have two steel rings n 
a blacksmith to the correct size of the roller, preheat th: 
to a cherry red and then weld the ring on, making the wel, 
by fusion from both sides. The same roller was then put 
in the preheater and a hot one taken out in order to . 
work as quickly as possible and with minimum gas consu: 
My latest method using the arc, is to weld two lengths 
in. cast: rod together for an electrode, dip the same in 
carbide slack from the generator, preheat as before, us 
amperage and weld one ring on while it is very hot. 
from both sides and you will have a weld free from air 
solid and strong. The metal will be of a little harder ; 
than from an acetylene weld which is a little to our adva: 


THERMIT WELDING HOLLOW CASTINGS 

Thermit welds involving difhcult ramming were mad 
this year on two castings, one a cast steel hydraulic pipe fi 
machine, the other a cast steel pipe proving machine, 
M. W. Kellogg Co., Jersey City. 

The broken sections of the flanging machine averaged 
1% in. in thickness, varying from 1% in. to 3 in. In pre; 
this casting for welding, the hollow broken parts at the fact 





Thermit Weldon Pipe-Proving Machine. 


location before being aligned were first partly rammed separate!) 
In the main section, the molding material in the hollow interio: 
was backed by means of a plate wedged against the projecting 
ribs. The broken parts of the casting were later held in align 
ment by means of four electrically welded straps. Five heating 
gates were used, two on each side and one at the end. On 
pouring gate and four risers were used, requiring 600 lbs 
Thermit. According to latest information received the welde: 
flanging machine had been again installed and in operation 
equally interesting weld was made on the pipe proving machin 
In the case of this casting, after the parts were aligned, ramming 
was executed with the casting first placed in one position and then 
turned over in another position’ and the ramming then con 
pleted. 





WELDING DRIVER SPOKES 

Editor :—I have been welding in a railroad roundhouse 
some time and find that most of the previous welds on broke: 
driver spokes were failures. I find that you will get better 
sults if you take the tire off and V out the spokes as usual, the 
heat the rim till the end of the spokes separate about 1/15 
an inch, if there are more than three or four, and one-cight 
of an inch in the case of one or two. This is the proper separa- 
tion when welding with electricity but should be increased a 
triflle for a gas weld. Weld in the cracks while the torc! 
still on the rim and this will take care of the expansion. 

I have welded as many as nine out of twelve on trailer wheels 
with perfect success. CLARE G. RICHMOND 
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Where Speed Shows Better Results 






Automatic Arc Welding 


The above picture shows 50 tanks welded by a 
G-E Automatic Arc Welder in a half day, as 
compared to 21 tanks welded by the hand method 
in a full day. The metal welded is 1/8” thick by 
24” long. 


Through this automatic application of the electric 
arc, a steadiness of the electrical conditions in the 
arc is obtained and maintained, resulting in a uni- 
form and high quality of weld—and higher speed. 
Higher welding speeds produce lower welding costs. 





Straight seam welding of tanks by G-£ 


Automatic Arc Welder. The principal field for the G-E Automatic Arc 


Welder is the production, by welding, of duplicate 
objects in considerable quantities. 
Its greatest use is for straight line seam, which is 
the simplest form of weld—but it also does effi- 


cient welding of circular seams, and in building up 
processes on metal. 


G-E welding engineers will cooperate with you in 
making suitable applications of the Automatic 
Arc Welder to processes of production in your 
plant. Ask them. 


General@Electric 


sang Company wi.2ae 





Puilding up shaft by G-E Automatic Arc Welder. 














E-L-E-G.2.R- bo: PRC CU-T-T EN G 


Graphite or Carbon Electrodes Used—Process Applied to 
Cutting Risers and Rivets—Economical for Cutting Copper 


By A. M. Candy* 


TS process of arc cutting is purely a melting process, the 
heat energy of the arc terminal being directed along the 
line where the cut is desired. Graphite or carbon electrodes 
are usually employed for this work although bare metallic 
electrodes have been used by operating them at current values 
in excess of those used for welding. This latter scheme is not 
economical and therefore will not be discussed. In special 
cases metallic electrodes heavily wrapped with asbestos yarn 
using current values higher than normal have been used’ for 
cutting, the electrodes being first dipped in water which forms 
steam and blows the molten metal away. This method, how- 


Fig. 
ever, is also very expensive and has been used only to a lim- 
ited extent by the British Admiralty for cutting deep, small 
diameter holes in armor plate. 

For general cutting work graphite or carbon electrodes are used 
and current values of 300 to 1000 amperes, depending upon the 
nature of the work and the cutting speed desired. 

Foundries make use of arc welding equipment for repairing 
defective castings and use the same apparatus for cutting off 
risers and burs from their castings. Fig. 1 shows a riser from 
a large grey iron casting which was cut through the neck in 
5 minutes’ time using 800 amperes, the neck measures 3x9 in. 
Just as a demonstration the riser was then cut through the main 
portion 8x8 in. in 17 minutes using 800 amperes. With labor at 


1—3x9 in. Cast Iron Cut Made in Five Minutes. 


Fig. 4. 
60 cents an hour and electric power at 2 cents a kilowatt-hour for 
the motor generator, this would give a cost of 15 cents for cut- 
ting neck and 52 cents for cutting body of the riser. 


*General Engineering Department, Westinghouse Electric & 
Manufacturing Company. 


The speed of cutting castings of several forms is shovy 


Figs. 2, 3 and 4. 


Fig. 5 shows two sample cuts. The one at the top, wi 


cast iron 1% in. thick, was cut at a rate of 16% ft. per hour 


the one below, steel, 1 in. thick, was cut at 
ft. per hour. 


36 


the rate of 
Both cuts made using 400 amperes. 


Fig. 5—Specimen Cuts on Cast Iron and Steel. 


Where it is desirable to cut the material to accurate dimens 
it is necessary to lay out a guide line with white lumber « 
which the operator can follow with his arc. It is then possib! 


to make a neat cut in %, % or % in. thick plate steel as illus 
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—and to keep your torch company 


THE MILBURN REGULATOR 


A thoroughly tested regulator for the control and 
delivery of acetylene, oxygen, hydrogen, and other 
high pressure gases. 


This Regulator maintains an average predetermined 
pressure regardless of fluctuations in the initial 
(high) pressure line and variations in consumption 
at the torch. 


DIRECT ACTION 


The seat of the regulator closes with instead of 
against the pressure as is common with other regu- 
lators. This enables the seating to be effected by a 
sealing pressure of several pounds instead of hun- 
dreds of pounds, with attendant risk of damaging or splitting the seat. The clos- 
ing of the Milburn seat is independent of the diaphragm. 





DURABILITY 


Built of the highest grade of forged bronze, with a tensile strength of 50,000 pounds 
per square inch. 


The user of the Milburn regulator can, in a few moments, make his own repairs or 
change the seat. 


Also a complete line of Welding Generators — Torches — Regulators — Preheaters — 
Acetylene Compressing Plants—Etc. 


Send for details. 
THE ALEXANDER MILBURN COMPANY 
1416-1428 West Baltimore St., Baltimore, Md. 


Good Territory for Live Agents 
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trated by Fig. 6. This shows a piece of % in. plate steel cut at 
the rate of 75 ft. per hour using 450 amperes. 

Fig. 7 shows a sample of rivited plate, some of the rivets 
having been cut off with the arc. 

Companies making a practice of scrapping and rebuilding steel 
freight cars will find the arc process an economical method for 


Fig. 6. Cut Made in “-Inch Plate Steel. 

cutting rivets and for cutting up steel plate material into pieces 
sufficiently small either to be charged directly into the cupola 
or to be cut up to such size that the pieces may be handled for 
recutting in a shear. The plate material in these cases is gen- 
erally heavily covered with paint or rust so that current values 
of 400 to 600 amperes are frequently used and, in some instances, 
as much as 800 amperes. Using this latter current, value cars 


Fig. 7. The Are Can Be Used to Cut Rivets. 

have been cut up at am average rate of 75 ft. per hour, an entire 
coal car being cut up in four hours’ time into pieces sufficiently 
small to be handled by four men who were shearing the material 
for cutting into charging size. The cost of the arc cutting in- 
cluding labor and power for the motor generator was $6.80 in 
this case. 


Fig. 8 Are Cuts in Copper Billets. 

For cutting the rivets, currents of 400 or 600 amperes are 
usually used. When using 400 amperes, average operators will 
cut from 1,800 to 2,000 rivets, 54 in. in diameter, per ten-hour day 
and some operators will run as high as 2,600 to 3,100 such rivets 
when the work is on a piece rate basis. 


April, 


Cutting with the arc is not limited to iron and steel, b 
be applied equdlly well to non-ferrous metals, such as brass, 
and copper. In fact, for cutting copper, which cannot 
mechanically, the arc process is a very economical met 
use. 

Because of the high thermal capacity and high heat cond 


Fig. 9. Copper Slag Cut by the Arc. 


of copper it is necessary to concentrate the applied heat 
sufficiently high rate to melt the copper before the heat 
sipated in it. To do this cutting effectively it has been 
most satisfactory to use a current value of 800 to 1,000 am; 
Fig. 8 shows two copper billets 4x5 in. which were cut in t 
indicated, using 950 amperes, the cutting time being 6% mi: 
for one and 7 minutes for the other. 

Fig. 9 shows a large piece of copper slag which was origit 
6% ft. wide and 7 ft. long along the central cut. The metal 
approximately 1% in. thick through the sections where th: 
cuts were made. This was done at the rate of 3% ft. per h 
The thickness of the metal through the central cut varied f: 
about 1% in. at the extreme edge to 7 in. at the center 
piece, the average thickness therefore being about 414 in 
cut was completed in 5 hours. A current value of 1,000 am; 


was used for all this work. The cost of doing the work on t! 


basis of labor at 60 cents an hour and electric power { 
motor generator at 3 cents a kilowatt hour is $16.78. 


OBTAINING BEST RESULTS FROM THERMIT PRE 

; HEATER BURNERS 

The Metal & Thermit Corporation, New York, is conducti: 
some recent extensive experiments with different types of 
ers to be used in connection with its standard Thermit preh: 
found that the best results were secured with a burner pip: 
in. in diameter, swaged down at one end and then drilled wit 
a 5/16 in. hole. Such a burner pipe fully atomizes the fuel bef 
it enters the mold and gives the best combustion. It was fou 
that when larger burners were used, or when ends had not 
swaged down, that considerable air and fuel is wasted. Th: 
does not become fully atomized, with the result that raw « 
carried into the mold or is wasted by dripping from the end 
the pipe. A proper nozzle as described is so easily made that 
is strongly recommended to Thermit users. 





WAGNER SPEAKS ON WELDING PRACTICE 


DEVELOPMENT 

R. E. Wagner, of the General Electric Co., Pittsfield, 
recently spoke on the subject of “Electric Welding Appli 
Old and New,” before the Metroplitan Section of the Ame: 
Welding Society at New York City. 

Mr. Wagner’s lecture was very interesting because 
broad experience in this field and also because he illustrat 
so well with slides and motion pictures. He brought out 
gradual change in the practice of arc welding, as the ca 
electrode was supplemented by the use of a filler rod, and 
by the use of the metallic electrode. He then discussed the pt 
use of electric welding apparatus on different kinds of work 
the testing of welded joints. 
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Making 
Oxygen 
from Air 


999) PURE 


The manufacture of oxygen from 
air by the Messer system is not com- 
plicated. 'Workmen of ordinary in- 
telligence are successfully operating 
units in all parts of the country. 
















Portable Gasoline Engine Driven Electric 
Arc Welding and Cutting Machine 





Built-in sizes to meet all requirements up 
to 300 amperes. 


This simplicity of operation is not 
obtained at the expense of economy, 
since oxygen is produced of high pur- 
ity at a very low price. 





















Write for complete information and prices. 


Klauer Manufacturing Co. 


Dubuque, Iowa 















Over 200 Messer plants are now 
in operation in all parts of the world 
and this number is now being added 


to at the rate of ten per month. 


ECONOMICAL 
WELDING 





The initial cost is not high; a com- 
plete production unit of 25,000 cubic 
feet per day costs $25,000. 


Use Thermalene Gas 
and save 26 to 40% of 
your welding costs. 


Thermalene Gas—be- 
ing the most intense, 
non-oxidizing heat 
SS known to science—does 

WS : more work per volume 
\ FS than any other gas. 


ermalen Jing No highly paid opera- 

~ wing & cneen tors. needed. Inexperi- 

(4 enced men can easily 

handle this harmless 

gas. It will not explode 
or backfire. 





There is a demonstrating factory 
in Chicago to which anyone inter- 
ested is cordially invited and tests 
of all kinds welcomed. 





This book thoroughly explains Delays and waiting 





Thermalene Gas—its discovery are eliminated. Therma- 4 Ms 
and development—and why it has lene cartridges quickly The Messer system is one with 
pone ene Be ee in cutting epg a roe stare 4 he hi h h ld bec . ted. 
and welding. te for your copy gas when needed—right me acq 

today, specifying THERMALENE on the job. whie you s ou o juan 


Book No. A-4, 


Softer, more-easily-machined welds, and cleaner, quicker cuts 
are possible with Thermalene. 


Every garage, machine shop,- factory and industrial project 
should have a Thermalene Gas outfit. Available in all sizes. 
Write today for book thoroughly explaining Thermalene Gas. 


THERMALENE GAS CORPORATION 
KANKAKEE, ILLINOIS 


hermalene 
| ; rahe for Cutting & Welding 


Cy) 1922 BY THERMALENE GAS CORPORATION 


M. KEITH DUNHAM 


110 South Dearborn Street 
Chicago, Il. 








Exclusive United States and Canadian 











TRAINING WELDING OPERATORS 


Manufacturers Should Not Be Expected to Bear the 
Whole Burden— Welding Deserves Attention of Educators 


Cincinnati, Ohio. 
Dear Ed: 

I came across a rare lad today; cne who is just a wee bit off 
on how to instruct welders. He doesn’t live in this city, but 
was just passing through. He certainly was a card. I don’t know 
as I ever met anyone connected with the game who was quite 
so radical in his views. He recalled to my mind that little story 
they tell about the Scotchman and his friend. The Scotchman 
complained that all the world was wrong, but his friend and him- 
self, and sometimes he had grave doubts about his friend. That's 
the way he impressed me, Ed, as if everybody were wrong but 
himself; but at that there may be some wisdom in his words. 
I will pass them on to you for what they are worth. Per- 
haps you will enjoy his viewpoint. 

“Every now and then,” started my friend, “somebody brings up 
the subject of training welders. If it is not in the trade papers, 
it is at some welders’ meeting, and what does it all amount to any- 
way? Are there any constructive ideas outlined? Do any of 
the principal speakers know anything about the art of teaching? 
No sir, not one of them. They are all acquainted with the prac- 
tical side; but they seem to forget that imparting knowledge is 
just as great an art as the actual doing of the work. It makes 
a fellow wonder some times how they all manage to pick the 
wrong tree to bark under. It seems to me that everybody expects 
the apparatus manufacturer to go ahead and build institutions for 
the education of welders and bear the whole responsibility; but 
such an idea is preposterous. Those interested in this subject 
should ask themselves this question: “Who benefits the most, 
the manufacturer or the user?’ With this viewpoint in mind 


the answer to their perplexing problem may become somewhat 
simplified. We will all agree that the apparatus manufacturer 
is interested in the application of the process; but from some- 


what of a selfish standpoint. Likewise the oxygen and acetylene 
makers, as well as the carbide producers, and the various firms 
dealing in the supplies and accessories consumed; they all have 
a similar interest. I contend, however, that the ones most vitally 
interested are the users themselves.’ 

“We all realize that there are a great many welding schools 
now in operation,” he continued, “but look at them! What are 
they doing? It is the results that count nowadays, and we must 
confess that these schools are not producing the desired results. 
Let us see if we can find out the reason. First, let us ask our- 
selves this question: How do these schools start their welding 
courses? Realizing that there is a demand for welding instruc- 
tion, the first thing that is done is the installation of a welding 
apparatus, and then some chap who has had a little practical ex- 
perience is hired to do the teaching. They do not seem to ap- 
preciate, as I have said before, that the teaching itself is just as 
much of an art as the actual welding, and there are mighty few 
welders who have the qualifications of an instructor. What then 
is the result? In the first place it does not take them long to 
find that the gases used are very expensive, when used permis- 
cuosly, and therefore only a limited amount is furnished. As a 
rule the fee charged is very nominal, therefore, the school could 
ill afford to supply the amount of gas and material to give the 
student his proper training under the plan they have in mind. 
The result is that most of the work is performed by the teacher 
on whatever material happens to come along, and the students 
are allowed to look on. Now you know, as well as I, how easy 
(?) it is to learn welding by merely looking on.” 

“Criticising the school system as generally employed,” my 
friend went on, “how can anyone éxpect results from the instruc- 
tors that are usually employed? As a rule the salary paid the 
teacher will usually indicate his capacity as a welder. If he is a 


_and patience. 


real good welder and knows his subject thoroughly, he 
is not going to accept a low rate of a teacher, when hx 
out any time, and in any place, and draw down a wag: 
three times as much. If such is the case, and the inst 
are not of the right caliber, is it not reasonable to suppos: 
more harm than good to the industry results from their effor; 
Seeing that his highness. was getting a little wild, Ed. 
to interrupt him, but it could not be done. 
“You may think that I am pretty radical on this subjec; 
wait until you hear me through,” he kept right on going. 
if I were king of this vast domain, and had it within my | 
to offer suggestions on how to increase the supply of good \ 
in this country of ours, I would set about it in a very syste: 
manner. There would be no central colleges to grant dip): 
decreeing John Smith and Bill Jones master welders. Thi 
of having an examination board, such as advocated by some p. 
would certainly never apply to a case of this kind. A ma: 
wants to hire a chauffeur to drive his automobile does not sa: 
himself with any diploma from an automobile school, certi 
that the applicant is capable of driving a car. Neither should 1 
foreman of a welding department depend upon any credentia 
this nature. What he is interested in is not so much what th: 
applicant for a job has done on other classes of work: but w 
interests him is what results he can produce in this particu 
job. What I am driving at is this: the welder might b« 
class man on steel work and various other metals, but not s: 
on cast iron. There is only one way for a man to hire out 
de so intelligently, the way I look at it. A piece of scrap : 
should be chosen, the kind that is to be welded. It should 
broken and then welded in the same manner as it would be for 
salvaging. Upon completion of the welding it should be broke: 
right through the weld, and the interior of the weld will be th 
best credentials that any employer could possibly wish fo: 
judge the applicant. So as I have said, there would tx 
diplomas granted, but instead I would summon the leading au 
thorities of the apparatus manufacturers, the gas manufacturers 
and those interested in the various other industries supplying ma 
terial for use by the welding industry; and at that time I wou! 
call in men of a similar standing in the educational world 


. this convention I would place before them the requirements 


have them solve the problem in the most intelligent manner p. 
It would seem to me that this convention, well versed wit! 
the practical side of the welding industry, would appreciate that 
with the proper foundation, both in the theory and practice that 
a student ought to, and certainly would advance and _ be 

a more proficient operator than under the wing of an entirely 
practical man who lacks all knowledge of theory.” 

“What are the requirements of a good welder? Ever 
knows the answer. He must know first of all how to fus 
metal. In the second place, he must know what penetration means 
and how to aecomplish it. -Third, but by no means least, he must 
know expansion and contraction and how to make provisions fo! 
them. These subjects, treated from an educational standpoint 
would appear in a» much different light from the practical. \: 
old-time welder may know a method of fusing his metal that gives 
him first-class results, he may not know why he does 
way; it may be only force of habit. Again, it may be considered 
as working backward by others, and if he were to try to teac! 
somebody his methods, it would require a great deal oi 
As a parallel, let us take, for example, a math: 
matic formula. To start with we magine that if called upon t 


sible. 


, determine how. much three times four are, that the ancients 
-counted out four stones, and put fhem in a pile; counted out ‘ou 


(Continued cn page 46) 
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NONOX SWEDOX 
LEKTROX SWEDOX 


SQUARE [J CASTOX 


MANGANOX 
ALUMINOX 
GAS CARBOX 
ARC CARBOX BRONZOX 
BRAZOX 
VANOX 
TOBIN BRONZE 
NICKOX 
. COPPER ALLOY RODS 
KROMOX 
RAILOX COATED ELECTRODES 
CASTOX 


CASTOX-BRONZOX 
ALUMINOX FLUXES. 





SWEDOX welding wires and rods can be supplied immediately from stock, conforming in all respects to: 


American Welding Society Specifications E No. 1-A; E No. 1-B; E Nao 
1-E and No. 1-G; and many others. 
analysis required. 


. 1-C; G No. 1-A; Folios No. 
We can furnish a welding wire or rod for any purpose and of any 


PUT YOUR WELDING TROUBLES UP TO US Let us prescribe the filler best adapted for your 


requirements. We maintain a research department conducted by experts for the benefit of our customers 
This service is FREE OF CHARGE. 


FLUXES—CASTOX, BRONZOX and ALUMINOX FLUXES when used with the corresponding non- 
ferrous filler :od will keep impurities out of the weld and promote thorough fusion. 


FREE trial samples of any product will be furnished upon request. A trial of any 
SWEDOX product will convince you of its superiority. Send for these samples NOW. 


CHICAGO, ILL. ( enitiral Sieel & te (ompany + DETROIT, MICH. 
127 N. Peoria St. Warren &Bellevue Aves. 














Hook for holding Welding 
or Cutting Torch. 


At Last a 100% Welding Regulator! 


Dockson equipment—torches, regulators, etc.—for welding, cutting and other purposes, is as highly efficient as our 


twelve years of experience can make it. But, what is equally important, it is dependable, as we are prepared to 
prove. Our regulator, for example, is guaranteed for one year. Write for details. 


Agents write for exclusive territory. 


C. H. DOCKSON CO., Detroit, Mich. 


161 E. Columbia St. 


Replaceable, Stopped 
Diaphragm by of 


A a Bonnet. 
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SOLVING WELDING PROBLEM( 


How the Ingenuity of the Welder Has Repeatedly 
Overcome What Seemed to Be Impossible Problems 


t= of us who are interested in the welding process and the 
use of the cutting torch frequently encounter problems in 
application. We know that in the past many of the problems 
have seemed to be so serious that no real attempts were made 
to overcome them and the process was, therefore, not used. 

As members of this association we have a moral obligation to 
study how to overcome obstacles and we must not be instrumental 
in rejecting the processes without doing all that we can to solve 
the problems. ( 

Unaided, however, each one is limited in ability to undertake 
work, and the question is where to go for help. My answer is to 
consult an engineer specializing in process work. Should the first 
man consulted not be able to solve the problem, it would be well 
to consult others—calling upon those who have as broad a process 
experience as possible. 

There are many ways in which problems may arise in an indus- 
try—some of them may be operative; some may be in the nature 
of routine business, such as estimating costs or planning work; 
others may involve highly technical details such as the composi- 
tion of metals. But it is safe to say that an engineer who is 
thoroughly experienced in welding and cutting matters will be 
able to correctly direct the work or to call on additional advisers 
until the proper authorities have been consulted and the answer 
formulated. 

It may be well to illustrate how certain problems have been 
handled. I will first take the case of welding submarine mines, 
which was undertaken as a very secret piece of work in the early 
days of the war. Oxy-acetylene welding was found to make a 
thoroughly tight joint, but the light gauge metal warped to such 
an extent that the finished product was not considered satisfac- 
tory. Due to this condition of finished product, which was mostly 
one of appearance, the oxy-acetylene welding process was aban- 
doned in favor of the electric welding process, but as the metal 
was of a very light gauge it was found difficult to make the elec- 
tric welds tight to sea water, a highly important factor. 

About this time engineers who had considerable experience 
in welding problems were called in and jigs were developed which 
held the sheet metal so rigidly that warpage could not occur when 
the oxy-acetylene process was used. This resulted in the making 
of a thoroughly satisfactory weld for tightness and gave a sym- 
metrical mine. 

Before welding was tried on these containers, the submarine 
mine was made of two sections having rolled edges which fitted 
on to a rubber gasket. Clamps were placed over the rolled-up 
edges every few inches and these were then screwed tight so that 
the rubber would be properly compressed and theoretically water- 
tight. It was found, however, that these mines were seldom tight, 
particularly in that tightness meant that not even a drop of salt 
water should enter the mine over a period of six months. Solv- 
ing the problems of making the mines water-tight by the use of 
welding and overcoming warping of the sheet metal under the 
welding torch were extremely important steps for welding, and 
are among those which have been most impressive to the student 
of welding since the problems were correctly solved. 

Now, after working out such problems, the engineers and op- 
erators who gained experience at that time were naturally in posi- 
tion to help on many other problems connected with proper han- 
dling of light gauge metal to prevent warping, etc, and the ex- 
perience gained has been decidedly beneficial to all of us, because 
numerous other things are now done by welding that have grown 


*Paper read before American Welding Society, Philadelphia, 
Janwary 15, 1923. 


out of the fact that welding engineers knew how to mak. 
tial jigs. 

Another problem with which practically all of us are { 
is the welding of pressure vessels. It is interesting to se 
this is being handled at the present time, because the fin 
cision with regard to welding of pressure vessels will have 
distinct bearing on the advance of the entire welding indust: 


The American Society of Mechanical Engineers becam: 
ested in the welding of unfired pressure vessels because { 
ciety years ago had found it advantageous to get up a boile: 
for the benefit of its members. As an outgrowth of the 
code it was found desirable to get up a code for unfired pr. 
vessels. Codes of this kind are intended for one purpose ; 
specifying safe practices with regard to construction and 
devices to prevent applying excessive pressures to the vessel 
good many states have adopted the A. S. M. E. boiler cox 
the inspectors of boilers and pressure vessels in these stat: 
therefore, plainly interested in all of this new code work. 


Due to the failure of welded pressure vessels in severa 
stance, state inspectors wished to safeguard life and property 
their respective states by forbidding the use of welding on si. 
pressure vessels. This would have been a serious blow to t! 
welding industry, so it became a problem for the entire industry 
It is being handled at the present time in a way which gives prom 
ise that a satisfactory solution will soon be reached, and 
to be noted that the welding engineers have been called in to 
solve the problem. 

It would be more difficult to handle problems of this natur: 
the companies selling welding equipment and supplies for welding 
were the only interested parties; but the manufacturers of pres 
sure vessels have had so much experience with the welding proc 
esses that they are also back of the investigation work, even t 
the extent of contributing time and money to it. A committe: 
of -tank manufacturers was organized to work on this problen 
because it was one of such wide scope that it affected a great 
many organizations. Seven members of this’ committee con 
tributed three welded pressure vessels, all of which were turned 
over to the Bureau of Standards for test as agreed upon wit! 
the personnel of the Special Committee of the A. S. M. E. 

In addition to this test a committee of the American Welding 
Society offered to co-operate in the work, and many of the specif 
cations of the American Welding Society, such as the composi- 
tion of proper welding rods, have been incorporated into th: 
tentative code and utilized in the welding on the test tanks 

Furthermore, many engineers who have been devoting a great 
deal of time to welding work, advised the committee of th: 
A. S. M. E. with regard to test methods, until tests which it is 
believed will safeguard the user have been developed and are being 
used as the basis of testing the cylinders now in the hands of the 
Bureau of Standards. These tests which have been agreed upon 
resulted from observation of similar problems in various other 
industries; in other words the engineers were not in this case 
developing anything radically new, but were applying to th: 
problem in one field the knowledge obtained in others. 

The above history with reference to the problem of pressure 
vessels indicates the depth to which some problems may go, but 
even in the above I have not talked about the weldability of 
steel, or trying the proposed use of double “V” bevels on al! edges 
of longitudinal seams on Class A tanks, or the design of tanks 
having heads concave to the pressure, etc., all of which points are 
having a very material bearing on the solution of the major prob- 
lem, and which have been the outgrowth of constant study by the 
process engineers. 
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When the test results have been published and the pressure vessel 
code has been established, we will have information which should 
be of great aid to one having similar problems with regard to the 
strength of, say, a pipe line weld. The welding engineers who 
have been working so faithfully on the problem will have, also a 
valuable experience to assist them in applying the information 
thus obtained to new problems. With the growth of welding and 
pipe work who of us can fail to believe that we will not be 
swamped with scores of questions with regard to all types of 
welded pipe construction? 

There are numerous other types of problems which affect the 
members of the Welding Society. A very common problem is 
that with regard to the effect of the cutting torch on steel. 

One of the first places where this problem attained real mag- 
nitude was in the Philadelphia District where, at the Navy Yard, 
turbine rotors were being cut from billets with the oxy-acetylene 
cutting torch at a great saving in expense over machining, but 
some of the discs showed cracks after the cutting operation and 
the Navy Department seriously considered forbidding the use 
of the oxy-acetylene cutting torch. Oxy-acetylene engineers were 
consulted by the Navy Yard officials and these engineers were 
able to point to the successful use of the cutting torch in several 
forge plants which were using the process for shaping up crank- 
shafts, connecting rods, etc., for assembly in heavy machinery 
requiring material of the very best construction. This lead deeply 
interested the officials of the Navy Department, who finally de- 
veloped a procedure which has put the seal of approval on oxy- 
acetylene cutting, yet has safeguarded the operation by having 
the finished rotors annealed to relieve old strains. 

It is safe to say that a gray iron casting which is broken or 
has sand-holes may be welded so as to have 100 per cent of its 
original strength, provided it is properly preheated before the 
welding operation and is annealed thereafter. This is a broad 
statement which all of us should keep in mind. On the other 
hand we all know that thousands of broken gray iron castings are 
being thrown in the scrap heap every day, necessitating expensive 
replacement. It may be that the local job welder has not im- 
pressed the owner of the casting with his ability to weld it, or 
it may be that the owner has had an experience with welding 
when correct preheating or annealing method was not followed, 
resulting in the repair being a failure; but what ever the rea- 
son, if anyone scraps a broken iron casting from now on it is 
because he does not call in an oxy-acetylene welding engineer 
to show him how the work can correctly be done. I have 
purposely in this case said the ory-acetylene engineer, because 
gray iron is not being entirely successfully welded by the 
electric arc process as yet, although that process application 
is now being studied by several large organizations. 

On the business side we also have problems, such as how 
to estimate this cost for given work; what kind of tests to 
put on finished welds and, here again, the advice of engineers 
should be sought, because practically all who have submitted 
such problems have received satisfactory answers, with the 
result that the welding process is now being used in many 
places where it would not have been used if it had not been 
found possible to make satisfactory estimates and tests. 

Some cases have recently come to hand in which the estimates 
.of pipe welding costs have varied greatly. When the job 
is handled in one way, an estimate of, say, 70c will be given 
for the cost of an 8-inch welded joint, and $2.90 a joint wher 
an entirely different method of handling work is involved. This 
difference is a very serious one, amounting to almost 3 to 1, it is 
therefore, a real problem to all of us. Let us analyze this and see 
what additional imformation should be furnished so that we may 
know why the low cost is given in some cases and the higher cost 
in other cases. 

We will take for example the 70c figure. This is based on the 
actual welding labor, oxygen, acetylene and welding rod used in 
making one joint, basing the cost on gas delivered at, say, a fab- 
ricating shop such as might be found in one of the big pipe mills. 
A contractor who was laying a pipe line and used this 70c figure 
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as the cost of making a joint would be laying himself op. 
serious loss, because, first, his labor costs are more, due } 
fact that the men have to be transported to and many tim: 
on the job, the gases have to be hauled out to the work. 
addition to the actual welding we can figure in the labor re 
for handling the pipe. On this basis the cost will be about 
a joint on a well-managed job. In between these two costs w 
that of pipe welding in industrial centers, but where the w 
done at some distance from a welding shop or central s: 
The labor costs will be the same for the actual welding as 
shop because local labor can be used. The gases will also 
a delivered price for the locality, no additional costs bei; 
quired for distributing. But considerable extra help wil! 
necessary for handling the pipe and this must be taken int 
sideration and so would make the cost, say, $1.25 or $1.5 
joint. 

Calculation of costs does not stop, however, with the subm 
of estimates of this kind. We find that the person who 
questing the information probably has never considered th: 
of making a joint with a screw connection. Any fair compar 
of costs must take account of these factors as on big inst: 
tions a considerable saving can be made in the cost of pip 
using plain-end instead of threaded pipe; a lighter-weight | 
can often be used, because there is no reduction in strength 
to the threading; 40-foot lengths of pipe can be used on ; 
line projects where welded joints are made, whereas 20 
lengths of pipe are used with the pipe laying machines; 
many other items enter into the problem which almost any 
can think of if he but faces the issue. In addition to the a 
points we must consider that the cost of cutting off pipe wit 
the ordinary mechanical cutting tool is a very heavy expens 
then special vises and threading machines are required for thr: 
ing the short lengths of pipe, which is seldom estimated in 
cost of making the screwed joint. Our problem has, there 
resolved itself into what does it actually cost to make a com 
pleted pipe system with the oxy-acetylene process and what ar 
the comparative costs with the older method of threading 
coupling ? 

On top of the economic factor is, of course, the quality of | 
joint, and it is quite certain that all interested in the subject 
conyinced that the welded joint is much better than any othe: 
type of joint used in pipe work. 

Another example of a problem which involves estimating 1s 
that which many have faced within the past year or two with 
regard to the cutting of steel in the scrapping of ships. It does 
not do to simply take a cutting cost table and say that this ought 
to be the cost of doing the job, because the cutting tables are 
primarily based on steady use of the torch under shop conditions 

How does practice check with theory? As in the case of esti- 
mating the cost of welding a pipe line, we must consider among 
other things how much additional labor is required to do the 
entire job; how much of the job should be done with oxy-acety- 
lene, and how much with the shears, etc. ? 

There are men in the country who have had a good deal oi 
experience with cutting, men who have worked out these prob- 
lems so that they are on a pretty sound basis. It is from these 
men that the information should come, because it is based on 
actual accomplishment and gives inclusive costs. 

The engineers who are interested in oxy-acetylene cutting have 
had many problems of this nature put to them. One of the most 
interesting pertains to the cutting up of old railroad cars, where- 
in the contractor found that his costs were running very high 
and that his estimate for the contract was away out of line, yet 
his estimate had been made after consulting with an engineer 
who had quite exact information as to what the costs should be 

The contractor challenged the estimate which had been made 
as a result of the figures being obtained by him in practice, 5° 
an engineer was asked to study the actual work in operation to: 
a few days and report.on the work then in progress. He found 
that the operators were cutting as they found the work, taking 
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everything as it came. This included the very light-gauge metal 
on the sides of the cars and the heavy angles and reinforcing 
plates. He also found that the operators were quite unskilled, 
because the contractor believed that anyone could be taught to 
use a torch efficiently in a few days, and he could get inexperi- 
enced men at a much lower price than he would have to pay ex- 
perienced cutters. 

The engineer then convinced the contractor that a good cutter 
is a skilled workman and that the quantity of gas used by him 
in the course of a day is worth two or three times his pay, and 
therefore, a man who can get the best out of the gases is worthy 
of his hire. 

The contractor with the engineer’s assistance then studied the 
problem from a managerial point of view and worked out the 
details of the cutting job so that skilled operators would cut first 
the line sections, using a minimum quantity of gas which would 
be sufficient on that type of plate, then going back over the heavy 
sections of the skeleton of the car, cutting them with a larger 
tip and the necessary gas pressures. In order to interest the men 
in their work he assigned a certain quantity of oxygen and acety- 
lene for each unit of work and set up a basis of sharing in any 
savings of gas with the operator, but penalizing the operator if 
he used an excessive amount. 

This study of the car cutting costs results in the contractor 
easily meeting the estimates which had been made as to the maxi- 
mum for the job and, needless to say, the contractor was quite 
pleased. 

It is certainly to be hoped that we will not find in a few years 
from now that present day users of the process have abandoned 
an application on account of minor difficulties when, by calling 
in engineers, the user would have received the necessary help and 
the problem have been classed among those solved to the satis- 
faction of all. We know that this has too often been the experi- 
ence in the past and it is up to us to make sure that it does not 
occur in the future. 





MILLER SPEAKS AT WELDING SOCIETY 
MEETING 


S. W. Miller, of the Union Carbide & Carbon Research Labora- 
tory, spoke on “Welding of Unfired Pressure Vessels” before the 
Metropolitan Section of the American Welding Society, at the 
Engineering Societies Building, New York City, March 20th. He 
discussed the code that is being tentatively adopted by the gov- 
ernment regarding the welding of unfired pressure vessels. The 
code has three specific points, namely, that only double-V welds 
will be allowed, that all restrictions regarding the contents, pres- 
sure and uses of the vessels are taken off and that a standard 
test must be performed on the welded section. The test consists 
of running the pressure up to 1% times the working pressure 
and then increasing the pressure to 3 times the working pressure 
and holding it there for 3 minutes. A complete report of this 
will be published in the next issue of the Journal of the American 
Welding Society. 

C. J. Holslag, of the Electric Arc Cutting & Welding Co., spoke 
of the rapid advances made in welding thin section of cast iron by 
electric arc methods during the past two years. The point was 
emphasized that no fear should be had in performing work of 
this kind under proper supervision. 


The Bender Welding Co., Mobile, Ala, is planning to rebuild 
the part of its machine and welding works which were recently 
destroyed by fire. 


Plans for the construction of a new $125,000 plant have been 
recently announced by the Linde Air Products Company. The 
new plant will be built at Savannah, Ga., and the work will, start 
in June. They expect to have the plant finished by December. 





The Seamless Steel Products Co., Milwaukee, is preparing to 
rebuild its works at Twenty-seventh and Greves Streets. A fire 
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ruined considerable of the equipment beyond salvage an 
damage amounted to about $125,000. The company specia| 
in acetylene gas tanks for welding and cutting units, and 
orders requiring capacity operation for an indefinite p 
E. J. Lansing is president and general manager. 





The Oldman Boiler Works, Buffalo, and the Marine W. 
Company, same city, have been consolidated by the Old: 
Magee Boiler Works, Inc. The latter company has incorp: 
for $300,000 and is headed by E. W. Oldman, M. S. Oldma: 
C. D. Magee. They will continue at the present plant, 28 [|| 
Street, and expand the works for manufacturing engines, | 
and other products of a similar nature. 





TRAINING WELDERS 

(Continued from page 40) 
more and followed them by another four and continued this 
tice until some one discovered the multiplication table, and 
that they had a short-cut. Would it not be reasonable to sup; 
that at a convention, such as I have outlined, that the educat 
men working hand in hand with those higher up in this indust: 
ours, would get right down to the bottom of things, and fon 
late the best procedures for the proper training of student 
procedure for instruction could then be set up as a standard 
distributed to all the schools and colleges throughout th: 
giving them a definite and accurate means on which to base | 
welding instruction. The cost of such a procedure wou! 
trivial in comparison to the results produced, and would certa 
be the greatest boom that could possibly happen to all those co: 
cerned with the future of the welding industry.” 

I will have to ring off now Ed because I have to catch a | 
night train; but you got the highlights anyway, and | wil 
looking forward to hear what you think of them. 

With kindest regards, I remain 

Just as before 


WELDING A 300-LB. TRACTOR CASE 
By Stillman Peck 
I welded a large cast iron 75 H. P. Holt Tractor Case that 


was broken in three pieces, A, B and C, as in diagram, without 
preheating and it had now been in service for the past sixteen 
months. 

The first welds were made at Al, C2 and B3, there being free 
ends for contractions at I for A and B and G for piece C. | 
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Welded Cracks in Tractor Case. 


then welded four pieces of steel at points J and G, also at | 
and H, first cutting out the necessary amount of space from the 
castings. F and E are the pieces of steel welded at I and H and 
J and G, and this left me two welds through the center of § 
and F (which were the steel pieces) we will call K. This was 
all done with the torch and required no preheating. The prob- 
lem was how to get the points together and I did this by welding 
the two points Ki and K2 which were steel with the electric arc 
and as I was welding from steel to steel at these two points, 
and taking plenty of time, I had no trouble. This job proved 
satisfactory and is giving good service. The case was entirely too 
large to preheat and keep from warping, as it weighed in th 
neighborhood of §300 Ibs. 
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Classified Ads 


Help Wanted—75c per line, minimum 4 lines. 


jobs Wanted—4 lines free. 
Other Ads—$1.00 per line, minimum 4 lines. 


Counted 8 words to line. Add 6 words for keyed address. 





Acetylene Cylinders Bought and Sold—I can save you 
money on the purchase of Prest-C-Lites and other acetylene 
cylinders or will help you if have any to dispose of. Robt. B. 
Dyar, 140 S. Dearborn St., Chicago, IIl. t.f. 


SALES AGENTS 

Territory open for aggressive agents to sell Milburn Weld- 
ing and Cutting apparatus, the product of 20 years’ specialized 
development and manufacturing experience in the acetylene 
industry. Supported by trade journal advertising and inten- 
sive mail campaign. Stocks carried in principal cities. High- 
est quality of apparatus, Milburn guarantee. 

Preference given to men with welding experience or firm 
with welding trade. Write in full confidence regarding terri- 
tory desired and your facilities for handling it. 

THE ALEXANDER MILBURN COMPANY, 
1416-1428 W. Baltimore St., Baltimore, Md. 








Position Wanted—First-class electric welder with two years’ 
experience on railroad work, desires permanent position. Per- 
fectly capable of doing all classes of railroad welding. Address 
73, care The Welding Engineer. 





Position Wanted—Man capable of taking camplete charge 
and building up the business of a first-class welding shop or 
department, and who is thoroughly competent in Oxy-Acet- 
ylene and Electric Arc Welding, wishes to make permanent 
connections with a well-established company, preferably lo- 
cated in the east. Address 74, care The Welding Engineer. 





For Sale—2-man Oxy-Acetylene welding shop in a growing, 
prosperous city near San Francisco, Cal. This shop is fully 
equipped with first-class outfits and it also has a service car 
equipped for quick work on outside jobs. Address 75, care 
The Welding Engineer. 





For Sale—Lincoln 200 ampere arc welder with two-phase 
220-volt motor attached. Price $600.00. Lincoln 200 amp. 
arc welder with 3 phase 220 or 440-volt motor attached. Price 
$650.00. C. & C, 200 amp. double arc welder with 15 H. P. 220- 
volt D. C. motor. All self contained with switchboard and 
stabilizers. Price $850.00. Address The Industrial Electric 
Company, 5230 St. Clair Avenue, Cleveland, Ohio. 





Wanted—First-class electric welders, steel plate, indoor 
work, steady employment the year around. Address General 
Boilers Company, Waukegan, III. 2t.—Ap.M. 





Wanted—International Oxygen Company, Newark, N. t * 
has position open for first-class salesman. Only men with 
experience and well recommended need apply. Address Box 
288, Newark, N. J. 





Wanted—Experienced oxy-acetylene welder, all-round work 
by manufacturer of kerosene oil burning torches, furnaces, 
forges and pre-heating tables. Prefer man experienced in 
assembling bench work, testing kerosene and fuel oil pre- 
heaters. Write fully, giving age and experience. Address 
H. H. Kress, 1718 Sansom Street, Philadelphia, Pa. 


manufactures complete arc welding 


equipment for all welding and cutting 
purposes. Write for Leaflet 1826-B 
which describes this equipment in detail. 
Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pe. 
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CHICAGO SECTION ENJOYS WELDING FILM 

At the meeting of the American Welding Society, Chicago Sec- 
tion, held April 6, the program consisted of six reels of motion 
pictures of welding and cutting operations, taken in the plant of 
Messer & Co., Frankfort, Germany, and furnished to the Chi- 
cago Section for this meeting by Mr. M. K. Dunham, of Chicago. 
The pictures gave a general indication of the electric and thermit 
welding processes, then showed the development of equipment 
for gas welding, starting with the manufacture of carbide, the 
generation of actylene, the production of oxygen by both processes, 
and the uniting of these two gases to produce the welding flame. 
The apparatus for the production of oxygen by the air liquefac- 
tion process was shown in operation. This was followed by 
sectional views of various types of acetylene generators and of 
welding and cutting torches. The welding operations included 
the welding of vertical seams, straightening buckled sheets, re- 
pairing switches, building up rail crossings, boiler welding, cop- 
per welding, cast iron welding, steel cutting, rivet cutting, testing 
welds, and a series of views showing the usefulness of the cutting 
torch on a large scale in the work of dismantling a modern war- 
ship. 


HEYLANDT DIRECTOR ON AMERICAN TOUR 

It is reported that Mr. Max Brunn, managing director of the 
Heylandt Company, Germany, will arrive at New York on April 
26, when he plans to make a series of visits to American indus- 
dustrial centers, particularly those plants where Heylandt air 
liquefaction oxygen plants have been installed. While in this 
country Mr. Brunn can be reached through his representative, 
Mr. H. G. Amling, Maywocd, II. 


SMITHOGRAMS—A NEW HOUSE ORGAN 
An interesting little house organ has recently been started by 
Smith’s Inventions, Minneapolis, under the title “Smithograms.” 
At present it is confined to a single sheet about letterhead size, 
but from the first issue it has growing possibilities. The March 
issue gives an excellent illustrated article on the procedure to 
be followed in prehesting a cracked cylinder head. 


Vhe Burke Electric Co. Erie, Pa., has just issued Bulletin 
127 showing various welding machines and equipment, and the 
jolts that they have done. 








The Gas Products Company, Columbus, Ohio, announces the 
completion of the installation of two new air liquefaction oxygen 
plants, with a producing capacity 400 per cent greater than their 
old plant. An adequate number of new oxygen cylinders have 
been placed in service. Announcement is also made of an in- 
crease in oxygen gas production amounting to 150 per cent of 
the former capacity. 

The Metal & Thermit Corporation has recently appointed Mr. 

Charles F. Lederer as general supervisor of rail welding, to as- 
sume entire charge of all technical work in the field. A corps 
of rail welding supervisors will also be organized in connection 
with the various branches of the company to fhstruct rail welding 
men. ; 
No one is better qualified than Mr. Lederer for this new posi- 
tion and his long and practical experience in street railway track 
work has fitted him to advise not only on the welding matters, 
but on other phases of track construction and reconstruction. 
Mr. Lederer has been connected with the Rail Welding Depart- 
ment of the Metal & Thermit Corporation for over two and a 
half years, and was formerly superintendent of way of the Mil- 
waukee Electric Railway & Light Company, Milwaukee, Wis. 





The Coast Welding & Machine Shop, San Pedro, California, 
has obtained property near the Los Angeles Shipbuilding & Dry 
Dock Co. They plan to build a machine works to cost $45,000 
including equipment. 
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THE WELDING ENGINEER 


Learn convenience with a WODACK 


WODACK Portable Electric Drills and Grinders are distinctly convenience tools. 


They 


make scores of hard jobs easy. They save hours of time that are usually wasted in the han- 


dling of material. 


give you full information. 


Current Welding Literature 


FLASH WELDING, by A. L. DeLeeuw-—Advantages of flash 
welding over slow butt welding. Current consumption and pres- 
sure required. Limitations of flash welding. Preheating in flash 
welding. Hot flash welding. Welding non-ferrous metals.—Amer- 


ican Machinist, March 22nd. 


AUTOGENOUS WELDING IN THE PETROLEUM INDUSTRY, 
by K. V. King—Welding has become important 
through slow development. The first consideration 
products should be the welders themselves. 
comes the material to be welded. Hammering is used to improve 
the structures of the welded metal. It is good practice to anneal 
acetylene welds. The annealing temperature is a little over 1600° 
F. Annealed welds show a greater elongation when tested.—Amer- 
ican Machinist, March 29th. 


in welding 
Next in importance 


PRACTICAL POINTS IN RAILROAD SHOP WELDING, by 
E. S. Eldridge—Instruction and diagrams for welding locomotive 
frames with the electric are and with the torch. Repairing cast 
iron gears with bronze. Procedure to be followed in welding fire 
box sheets with the arc. Welding spokes to engine wheel.—Journal 
of the A. W. S., March. 


GRAPHITE WELDING ELECTRODES, by S. L. Walworth— 
Graphite electrodes are becoming increasingly popular. The 
method of manufacture produces a practically pure graphite. 
These electrodes are not subject to breaking and cracking, and are 
claimed to produce a softer weld because less carbon is carried 
into the weld. It is also stated that a steady arc can be main- 
tained.—Journal of the A. W. S., March. 


SELECTING WELDERS, by S. W. Miller—Much stress is laid 
upon the importance of previous experience when a welder applies 
for a job. His ability to set up and get action is another important 
indication of his proficiency. A probationary period of two weeks 
is given to allow the applicant to demonstrate his ability —Journal 
of the A. W. S., March. 


MODERNIZED PIPE CUTTING, by F. C. Fetherston—Manufac- 
turers of equipment built entirely of pipe, fabricate special units 
from stock lengths of new pipe and odd lengths of reclaimed pipe. 
A set of patterns is kept on hand so that new pieces can be quickly 
cut to shape. Most of the cutting is done in a central shop.— 
Journal of the A. W. S., March. 


INVESTIGATION OF THE EFFECT OF TORCH CUTTING 
FORGED STEEL, by J. R. Dawson—Structural changes resulting 
from cutting. Normalizing of torch cut forging. Torch cutting 
red hot steel. Discussions of methods of torch cutting of forgings. 
Journal of the A. W. S., March. 


WELDING THIN SECTIONS IN CAST IRON, by C. J. Holslag— 
The two cast iron edges must be joined by a band of deposited 
steel. This must be applied to both edges equally and in small 
amounts. In some cases the edges of the crack can be drawn 
together by welding rows of crossed beads at right angles to the 
crack. When pin-holes or leaks develop an internal or external 
filler can be used. The nickel electrode has made it possible to 
produce soft welds on cast iron, but it should not be used too 
freely.—Journal of the A. W..S., March, 


WELDING IN SOUTHERN PACIFIC SHOPS, by H. J. Mc- 
Cracken and F. J. Hickey—The applications of oxy-acetylene and 
electric arc welding in the tube shop, boiler shop, machine shop 
and the steel foundry with illustrations of a number of typical 


repairs.—Railway Purchases & Stores, April. 
Trade Mark 


ASBESTOS PAPER 


In rolls 36 inches wide weighing approximately 100 
pounds each. 


SLOWS UP COOLING PROCESS 
No obnoxious or injurious fumes. 


KEEPS DIRT OUT OF WELD. 
Manufactured by 


SALL MOUNTAIN COMPANY 
140 So. Dearborn Street Chicago, Ill. 
Eastern Office, Scranton, Pa. 





to this industry. 


They get the work done quickly. 
Every welding shop should be supplied with WODACK tools. 
Send for your copy. 


WODACK ELECTRIC TOOL CORPORATION, 43 S. Jefferson St., Chicago, Ill. 


“Electric Drill Facts” will 
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THE CRYSTALLIZATION OF METALS, by E. A. Atki! 
series of micro photographs showing the effect of heat and «: 
mild steel. An investigation shows that the principles whic! 
to large masses of metal do not necessarily apply in the « 
thin wires. It is possible to obtain a wide range of physica] ; 
erties in one kind of steel in variations of heat treaty 
Acetylene & Welding Journal, London, March. 


APPLICATIONS OF THE OXY-ACETYLENE TORCH To 
CUTTING OF CAST IRON, by A. S. Kinsey—Scrapping loco: 
cylinders. Removing cylinder bushings. Scrapping, prop: 
Removing gates and risers. Repairing cast iron vessels. Alt: 
machine bases. Cutting cast iron pipe. Beveling for welds 
omy of cast iron cutting. How to cut cast iron. Effects of 
acetylene cutting on cast iron.—Acetylene Journal, April. 


SAFETY IN COMPRESSION OF GASES, by A. D. Risteer 
oxygen, hydrogen, acetylene and other common gases used i: 
industry present hazards when placed under pressures. Safi 
tices are described.—Acetylene Journal, April. 


PRODUCTION WELDING ON OIL STORAGE SYSTE) 
Methods employed in the plant of a manufacturer of oil and 
line storage systems. Oxy-acetylene welding is used in th: 
duction of tanks, ranging in capacity from one gallon to 
thousand gallons. Welding reduced the production cost 4 
one line of products.—Oxy-Acetylene Tips, March. 


OXY-ACETYLENE HEATING IN THE GARAGE AND 
SHOP—lllus-rating the value of the oxy-acetylene 
straightening bent car or truck frames. From the owners’ st 
point the saving in time is the most important considerat 
Straightening bent parts always requires careful alignment. 
welding shops should become proficient in this application of 
torch.—Oxy-Acetylene Tips, March. 


PROTECTING THE VISION OF WELDERS—tThe selectior 
the right type of goggles or spectacles is of great importance. N 
different kinds of protecting glasses are shown, and the advanta 
of each type pointed out.—Revue de La Soudure Autogene, Pa: 
February. 


SCRAPPING STEEL CARS BY THE MEANS OF THE CARBO) 
ARC, by E. H. Dralle—Electric cutting process proves an 
nomical way of reducing scrap which can be cut in shears. Vari 
methods of dismantling. Scrapping by cutting through sheets and 
frame. Equipment required for electric cutting.—Railway Elec- 
trical Engineer, March. 


WELDING, CUTTING AND BRAZING PRACTICE, by David 
Baxter—The procedure for welding aluminum sheets. Sample 
welds showing the results of cutting and poor practice.—American 
Garage & Auto Dealer, March. 
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The Mine & Smelter Supply Co., with branches in Denver 
Salt Lake City and El Paso, have taken over the exclusive 
representation for the Wilson Plastic Arc Welder and the Wil- 
son Welding Metals for the States of Colorado, Utah, Nevada, 
Wyoming, New Mexico and West Mexico. This company wil! 
carry in stock, at each of their branches, a complete supply o! 
all grades of welding machines and welding metal for distribu 
tion throughout their territory. 





Machine that can be taken to the work, We will do immovable 
jobs anywhere in the world. Do you know any? Write for our 
plan to show u by actual performance, 


EL NG & WELDING Co. 
152-158 Jeliff Ave. Phones. Waverly 7802-7803 Newark, N. J. 











No. 511 


Welder’s Spectacle 
Manufactured by 


Chicago Eye Shield Co. 
2300 Warrea Ave. Chicago 
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Cow) MANGANESE STEEL 


WELDING RODS 


For Electric Welding For Gas Welding 
MANGANESE 12 to 15 Per Cent 


Build Up a TRUE MANGANESE STEEL Wearing Surface with ROL-MAN RODS on Worn Manganese and Carbon, 
Crossings, Frogs, Switches and Track-work. Crusher parts, Dredge-Bucket Lips, Sprocket and Gear Teeth, Rolls, etc. 


ROL-MAN MANGANESE for MAXIMUM WEAR 


Standard Sizes and Lengths—Coated or Bare Samples on Request 
MANGANESE STEEL FORGE CO PHILADELPHIA, PA. 






































Superior Oxy-Acetylene Machine Company 


Manufacturers of 
Welding and Cutting Apparatus, Torches, Kegulators, Gauges. Lead Burning — + geen Burning Out- 
fits, Acetylene Generators. Welding Supplies of Every 
No. 2 Superior Welding and Carbon burning outfit consists of: 


1 Superior Type “‘B’ Welding Torch, passed upon by 1 Length of 5-ply Oxygen Hi eee $ 1.50 

















the Underwriters. This Torch is peavily yo 1 Length of 5-ply Acetylene “lists, TBE We cevccdcces 1.50 
plated, with metal handle, equipped with 7 two- er eee -20 
piece copper Welding Tips. No. 1 tip can be used 1 Pair Welding Goggles. ........ccsecccsecccecescess « 
for Radiator Work. This Torch is a Non-Flash 1 Instruction Book .......cscccccsccccccccvcsoscoese 1.00 
Torch and will not flash out under any ordinary DE oi. 0 600008000000 006 0d.5550 006 Marerebneees 
SOTIOEEE goes cc cucccabpuceqvasciabedevcenes $16.00 8 Cast Iron Rods 1 Pound Cast Iron Flux 
1 Carbon Removing Torch.......scccccccccsecesesses 1.50 8 Brass Rods 1 Pound Brass Flux .. 3.00 
SB Raeer -“Deme. Udsieber. 2.0. vcbderedscteceesicecs ae 50 3 Aluminum Rods 1 Pound Aluminum Flux 
1 No. 30 Safety Front Oxygen Regulator with one 10 Steel Rods 
3,000- =. Gauge, registering cu. ft. and one 300-Ib. Seton Ge CHeee Re. Bai cccnsecucedsccctecsebupteces $69.20 
GONG. & os 00.0.0:02 90 060k end dbie 60beeseesee6ee cece 24.00 war Tip can be furnished for above Outfit to cut 
1 No. 35. yr Regulator, equipped with one 300- eel up to 2 im. im thickmes®.......-..seceseess 5.00 
Ib. Gauge and one 50-Ib, Gauge.........++++++ 18.00 Packed in carrying am GRUB ccccccccccceccccccces 3.00 
No. Superior Welding and Carbon Repair all makes of equipment. 
Burning Outfit, equipped with double WRITE FOR MONTHLY PRICE SHEET AND CATALOG 
gauge regulators .......-ceeeees- $69.20 


Agents wanted in unoccupied territory. 
No. aSumerior Welding and carbon 6 Guy pperior Oxy-Acetylene Machine Co. 
Bauge regulators ......--.2-e000- $49.10 Hamilton, Ohio, U. Ss. A. 


WELDERS MOULDING COMPOUND 


Every Oxy-Acetylene and Electric Arc welder has undoubtedly felt the demand for a fire resisting compound 
which could be moulded into any desired shape. When building up metal around holes in castings, and where welding 
is necessary through a machined part, such as a bearing, much time and machining can be saved in addition to making 
a neater appearing job by employing such a compound. Carbon blocks and rods have their field, but it is very lim- 
ited. “‘Welder’s Moulding Compound” can not only be used wherever carbon has been, but it has a much wider 
field. Moulds can be made for any missing lugs or parts and new ones cast that have all the appearance of having 
been machined. Aluminum parts may be “backed-up,” preventing the collapse of the metal when heating. 

For aligning broken sections, whether large or small, the usual shimming process may be forgotten and much time 
saved by using this compound as a cushion for the work. It can be used in hundreds of different ways, over and 
over again—it don’t wear out. The wide-awake welder will appreciate its true worth. 


5-LB. CARTON, WITH MANUAL OF INSTRUCTIONS - . - $2.50 
Manufactured only by 


UNITED STATES WELDING CO., Inc., Minneapolis, Minn., U.S. A. 


MAKERS OF FAMOUS “U. S.”” WELDING AND CUTTING APPARATUS. 


23 of 1923 Is Our Lucky Number 


It will be your lucky number too, if you order 




















Lar Weld- 
~~ BEST BY TEST ASK THE WELDER _ing or Cutting 
> Tips may be 
as * Demaieeee had for the 
Fausek Patents GG Torch 
Type GG Welding Torch, Six Tips and Extension $25.00 Type GG Cutting Attachment with Two Tips $13.50 


MODERN ENGINEERING CO. 341'sti.Pine Sve: 


ST. LOUIs, MISSOUR 
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Welding Carbon Products 


Columbia Round Welding Carbons 
Columbia Welding Carbon Plates 
Columbia Welding Carbon Paste 
Columbia Welding Carbon Flour 


Our welding carbon products are designed especially 
for welding operations 





National Carbon Company, Inc. 


Cleveland, Ohio San Francisco, Cal. 














U. 8S. GAUGES 


The difference between a gauge and a “U. S.”" gauge 
is the difference between a standard which may be 
lowered to fit a condition, and a standard which must be 
upheld to fulfill a reputation. 


U. S. GAUGE CoO. 


44 Beaver St., New York 


PRESSURE VACUUM 
GAUGES GAUGES 





_—— 


CAST IRON RODS) 


MADE FROM PIG IRON 
(NO SCRAP USED) 
3.00 % —in FRE» toys weld) 


-60%—in Phosphorus (Result: Fluidity) 
-02%—in Sulphur (Result: A clean weld) 


Our Rods the Best by Test. Also Rods, Wires an. 
Fluxes for Welding All Other Metals 


Prices on Application 


Bierman- Everett Foundry Co., 
133-153 So. 20th St., Irvington, N. J. 





Specify— 
“MOREY” 


A Moisture Proof Aluminum Flux 
Stable, Economical, Marvelous 


MOREY FLUX & CHEMICAL Co. 


Parkesburg, Penna. U.S.A. 
Est. 1912 Inc. 1915 








QUASI-ARC SYSTEM 


We Manufacture: 
A. C. & D. C. Welding Sets 
Also Weldtrodes for 


Mild Steel 
High Carbon 
Manganese 
Cast Iron 


L. W. 110 V. WELDER Gives Machinable Weld 


QUASI-ARC WELDTRODE CoO., INC. 
Peekskill, New York 








TYPE M6 
% H. P. MOTOR 


Gtrand 
GRIND Thos 
Welds 


With 


STRAND 


Flexible Shaft Grinders 
Thousands in Use 


N. A. Strand Co. 


CHICAGO 
THE ELECTRICAL BLDG. 
W. Jackson Blwd. 











A WELDING ROD HOLDER 


For the Oxy-Acetylene Welder 


If you are on agg my oad supplies, keep a few welding rod 
holders in stock. ere is a growing demand for this handy tool. 


Write for Prices and Samples. 


C. SORENSEN 


is E. 16th Street, Chicago, Ill. 
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DAVIS-BOURNONVILLE COMPANY 
was merged with 
AIR REDUCTION SALES COMPANY 
on March 17, 1922 
The Oxyacetylene Welding and Cutting products 
formerly manufactured by Davis-Bournonville Co 
are now made and sold by Air Reduction Sales © 


under the trade name of “‘Airco-Davis-Bournon\ 
or “Airco-D-B.” 


(See advertisement of Air Reduction Sales Co.) 




















For Gases Charged at High Pressures 


WM. WHARTON, Co., INC. 
30 Church St., Frag N. ¥. 
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Safe, Portable, Acetylene at a Lower Cost 





Make your gas “on the job” 


& ¥ 
‘Fe See PERE ae 


Let the CARBIC system solve your 
gas problem 


COMBINED ease of handling, a conveni- 

ence, a safety and an economy not other- 

wise obtainable—that’s the Carbic Sys- 
tem. 

Fully charged, the generator weighs but two 
hundred pounds—real portability,—and yet it 
will take care of jobs both large and small. 

Carbic generators have gone through fires— 
they've been tipped over—tested to the limit in 
every way and have proven absolutely safe un- 
der all conditions. Listed as standard by Fire 
Underwriters’ Laboratories. 


Less than a cubic foot of stored acetylene in 
the Carbic generator at any time—another 
safety feature. 

Acetylene by the Carbic System costs less 
than half as much as compressed acteylene. 

Why wait until you run out of gas or get 
your next acetylene bill to adopt the Carbic 
System ?—Do it now—Insure your gas supply 
and cut your costs. 

The Carbic line is complete, including 
torches, regulators and all other necessary ap- 
paratus and supplies. 


Carbic Manufacturing Co. 
Duluth, Minnesota 


NEW YORK, 141 Centre Street 


CHICAGO, 565 W. Washington Street 


BOSTON, 27 School Street 


The Hendrie & Bolthoff Mfg. & Supply Co. 
Colo. 


Denver, 


Woodward, Wight & Co., Ltd. 
New Orleans, La. 


Representatives and Stocks in all Principal Cities 
These are Carbic cakes; high quality carbide compressed into this convenient 
form for use in the Carbic generator. Each cake will produce 10 cu. ft. of 





pure acteylene. 








(Approximating (1-3 actual size) 
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Trade Mark 





A ONE BRAND, HIGHEST QUALITY 


E 
CALCIUM CARBIDE 4 
al 


The trade name Carbolite has represented 


our product continuously for many years. 


Its appearance on each package is a guarantee of its ex- 
cellence and a-protection to our customers. 


Carbolite is carefully manufactured from 
best grade raw materials insuring at all 





times a superior quality, both in purity and gas yield. Our 
modern screening and inspection system also makes certain 


can be supplied promptly from warehouse stocks. 


Packed only in 
Yellow Containers 


American Carbolite Sales Company 


General Offices 
DULUTH, MINN. 


WAREHOUSES. IN ALL CENTRAL STATES 
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a thoroughly clean product, uniform in size. 
Carbolite is made in all standard sizes and 
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